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yet youll find me at home with the folks” 





Children or grown-ups, we swallow the circus whole—and like it. But 
ballyhoo has no place in cigarette choice. What counts in a cigarette is how it 
tastes. And that’s first a matter of how good the tobaccos are. Chesterfield 


uses tobaccos of better quality—nothing else—and blends and “cross- 


blends” them to give you more taste, more aroma. And greater mildness too! 
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They Satisfy 
© 1931, Liccert & Myers Tosacco Co. i. — that’s Why! 
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THE FAMILIAR TELEPHONE that stands upon your 
desk at the office or in your home is only a very 
small part of the great communication system that 
enables you to talk across the miles with such 
surprising ease. 

Behind it are complicated exchanges, a care- 
fully trained organization of more than four hun- 
dred thousand men and women and eighty million 
miles of wire. These are the forces that make 
‘efficient telephone service possible. These are the 
unseen couriers of the spoken word. 

Tirelessly, day or night, without rest or sleep, 
the Bell System awaits but the lifting of the re- 
ceiver to carry your voice to any one of thirty-two 
million other telephone users in this country and 


- abroad, and on ships at sea. It is done so quickly 


and with so little trouble that few people stop to 
consider what goes on between the giving of the 
number and the completion of the call. 





Some time every day—perhaps many times a day 
—you use some part of a telephone system that has 
taken fifty years and more than four thousand 
million dollars to build. 

The simple words “long distance,” which you 
speak so casually into your telephone, place 
millions of dollars of equipment at your dis- 
posal. Yet the cost of a call from New York to 
Chicago is only three dollars and but a fraction 
of that for lesser distances. 


’ 


Equipment of comparable cost is also needed to 
connect your home with the thousands or hundreds 
of thousands of other telephones in your town or 
city. Yet the charge for local service is only a 
few cents a day. 

In relation to service rendered, the cost of the 
telephone is one of the smallest items in the monthly 
business and family budget. Few things purchased 
are of such real, constant and increasing value. 


* AMERICAN TELEPHONE AND TELEGRAPH COMPANY x 
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DOUBLE DIVIDENDS 
from Sunshine Preferred! 


By LEON MEADOW, Financial Editor 


S I SIT here writing, with the sun 
A szinite through my office window, 
my thoughts go far beyond the realms 

of finance, stocks, or bonds. 


Month after month—to the best of my 
ability—I’ve discussed trends and develop- 
ments in the financial world. Month after 
month, I’ve recommended certain invest- 
ments and soft pedaled others. Under nor- 
mal conditions, my job’s no harder than 
the next man’s. But these last few months 
have seen no let-up in the so-called depres- 
sion; have seen the stock and bond markets 
continue to sink steadily. So it’s become 
increasingly harder to advise people with any 
degree of wisdom or surety. 


Yet, there is one good investment every 
man can make with profit, and never at a 
more opportune time than this, especially 
for those to whom constant watching of 
financial trends has brought nothing but 
growing doubts and worries. This is one 
investment that never passed a dividend, and 
the more I think of it, the more I like it. 


Outside, it’s a day in a thousand, and I’m 
praying hard for the good weather to con- 
tinue. For, in thinking of the investment I 
just mentioned, I also think of tomorrow— 
when I start tuning up the old gasoline 
chariot instead of thumbing the pages of 
some long-winded market report. Vacation 
time is here again! Tomorrow I hit the 
trail north to my old shack in the Adiron- 
dacks, 

Of course, a financial editor is just as 
human as his next-door neighbor. And take 
it from me—his thoughts aren’t always on 
stocks and bonds, or reports and statistics. 
Right now, the rippling of a certain trout 
brock upstate is sweeter to his ears than 
the clicking of ticker tape. And he’s human 
on the job too—because his work demands 
that quality. He’s got to advise people, tell 
them how to invest their funds and when to 
do it. Therefore his own problems are much 
the same as the man with $1,000 to invest 
or already invested—and the man _ with 
$1,000,000. He’s got to find the solution 
just as they do. 


UT now that normal values and all the 

sane indications he used to watch for are 
disappearing further from sight each day, 
the guess of the man on the street is worth 
almost as much as the financial editor’s. In 
short, this now famous depression of ours 
has given us all an unbalanced mental atti- 
tude. It has preyed upon us all for so long 
that few seem to have retained a clear view 
of conditions, and few approach investment 
problems in their true perspectives. 


In my opinion, the man who wants to 
make an investment right now had best for- 
get the market for the present and turn to 
something of more immediate importance, 
something that can directly and _ indirectly 
lead to greater profits for him. In any case, 
he ought not let his confidence and firm 
belief in the basic and ultimate soundness of 
America’s industries, properties and man- 
power be undermined even temporarily by a 
set of harrassed nerves. The best thing he 
can do is to follow my own plan—an invest- 
ment I’m so sold on. I’m buying some of it 
tomorrow when I start on my vacation. 


Take the advice of a financial editor who 
has realized what a vacation may mean in 
terms of abounding health and a return to 
calm, clear, normal thinking. Tune in on 
some fresh air, sunshine, change of scenery, 
and good health . . . preferred or common! 


I was never more serious in my whole life. 
Take your two weeks—as I’m taking mine— 
and go off some place where your mind 
won’t be called upon to do more than direct 
your muscles in fourteen days of play. Take 
it in hunting, fishing, camping, sports, travel- 
ing—or in all of them. Build yourself a log 
cabin like the one described further on 
in this issue—buy yourself a bit of ground 
oif some place in the woods. Then you're 
all set to weather out any depression, 
to come back to your job and to your 
investment problems in a new and better 
frame of mind. You can do it with a tent 
and a frying pan, with a car or an outboard 
racer, with a canoe or a rowboat. You can 
do it with any change that frees your mind 
from worries and doubts—and lets you clip 
those good health coupons we all can use! 





GAIN I repeat that today, in the world 

of finance, your guess is as good as the 
next man’s. There still is an oversupply of 
information, facts, and figures. And when 
you get through absorbing it all, a toss of the 
coin is almost as good a way as any to 
decide whether you’ve been wise or not; 
whether you’re going to make money or 
lose it. But there are no two ways about 
a vacation. No two wavs about the out- 
come of investing in sunshine and sport, in 
health and energy, in freedom from worries, 
in renewed mental balance. It must prove 
profitable, 


The benefits are double. While you're 
away, you’ll be storing up health and ease 
of mind—and in a world that measures so 
many values by the almighty dollar, these 
have become nonfinancial investments that 
are invaluable. The time comes when even 
money can’t buy good health bonds—and 
never has there been a better time to start 
accumulating them than now. And while 
you're away, you'll forget that such things 
as the stock market ever existed—which, to 
a lot of us, would be a godsend in itself! 
The second benefit comes when you return, 
refreshed and clear-minded. Because then 
you'll realize again that this country is a 
firm place, with ground under your feet and 
sky above. That people are still working, 
railroads running, steamers in service, factory 
smoke rising, and offices still open. In other 
words you'll come back—as I will—clear- 
headed enough to see that this country is 
still alive and kicking—and still traveling 
forward. Time enough then to start think- 
ing about investment problems, and to face 
them in a logical and sane-minded fashion, 
free from the widespread ailment that has 
come as a result of being “depression- 
minded.” 


Day after tomorrow, I'll be out in front 
of that shack of mine up in the mountains. 
I'll be puffing away at the old pipe, inhaling 
its fragrance, made sweeter still by the 
heavenly odor of brook trout rolled in bacon 
and broiled over a crackling fire. Then I 
start clipping coupons on a real investment. 
Till be back on the (Continued on page 5) 
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job soon, seeing things in a saner light, view- | 
ing the whole situation from a fresh, unbiased | @ he 
point of view. And it’s my conviction that | 


if you follow this advice, you'll agree with 
: t h 


me when you come back, that sunshine pre- 
(... if you are over 55!) 








| ferred pays double dividends. You'll agree 
that it was more than worth while to 
0 temporarily put aside worries about imme- 
diate financial problems and to devote your 
two weeks to laying in a stock of health 
n | and clear-headedness. That it was more 
than worth while to build up a sufficient 
1 | share of energy and vitality, so that when 
i you do get back, you’ll have enough to take 
care of your job and your problems—and 
| still be able to do enough straight thinking 
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This Book Has Helped 
Thousands to Success 
The Real Estate Educator 


The New Revised Edition, 
contains Questions and An- 
swers: Brokers’ License Law; 
Dictionary of Words and Phrases in 
Real Estate and Construction; How 
to Appraise Property: Law of Real 





Estate: How_to Advertise Real Es- 
tate; Legal Forms; Commissions to 
Agents: “Don'ts” in Contracts, etc. 


288 pages. Cloth. Postpaid $2.00. 


The Popular Science Monthly 


381 - 4th Ave. New York 














Keep Your Copies of 
‘“POPULAR 


SCIENCE’? 


In This Beautiful 
New Binder 


is so much useful information in Popular 
asked us to 


There 
Science Monthly that many readers have 


supply them with a binder in which they can keep a | 


permanent file. 

To meet this demand we have had designed the 
binder pictured above. Bound in deeply embossed 
Artcraft (looks like leather—lasts forever) with the 
name of the magazine and cameo design stamped in 
24+ Karat Gold on the cover. This binder will se- 
curely hold 6 copies of Popular Science Monthly. 

New copies can be slipped into the Big-6 Binder as 
easy as inserting a letter in an envelope. 

There is nothing to get out of order—-no screws to 
work loose, no keys to get lost. This binder will 
last a lifetime. 

The binder is as beautiful as it-is useful- 
be an ornament to any library table. 


Only $2.00--Postage Prepaid 


Bought in a store this binder would cost you $3.00 
or more. Because we are having them made in 
quantity for our readers we can make you the special 
price of $2.00 including all delivery charges. 
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it will 


Popular Sete on, 381 Fourth Avenue, 

New York, N. 

Please send me your Bis -§ TRinder bound in deeply em- 
bossed Arteraft with ‘“‘Popular Science Monthly’’ richly 
embossed on the cover in 2! Warat Gold. Lo am enclosing 
$2.00 and it is understood that there is to be no further 
ch arge of any kind. [7-31] 
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Address... 





the 2 INGRAM barbers 


{JERRY JAR OR TERRY TUBE) 


give you a shave as Cool 
as a General’s Salute! 














OOL and snappy! That’s the Army 
manner —and that’s the Ingram 
shave! For the two Ingram barbers 
(Terry Tube or Jerry Jar) give you a 
shave that is absolutely unequalled. 
Even the sun-baked chin of a mule- 
skinner feels as smooth as a debutante’s 
cheek. The toughest beard that ever 
sprouted lies down and rolls over when 
the greatest shaving cream ever made 
attacks it. Ingram’s is 


cool! Cool!! COOL!!! 

You'll never know what shaving com- 
fort really is until you try one of the 
Ingram barbers—for both boys carry 
the same fine cream. You'll recognize 
its difference as soon as the first dab 
of cool lather nestles on your check. 

Ingram’s is cool because it has got 
things in it that make it cool... three 


INGRAM’S 


Shaving 
Cream 





special ingredients that soothe and tone 
the skin while you shave. You don’t need 
a lotion after you use Ingram’s... 
simply because it’s more than a shaving 
cream. It’s a shaving cream and a lotion 
and a face tonic combined! 

And all this goes for Ingram’s in either 
package. Tube or jar, it’s the same cool- 
ing, soothing, chin-charming stuff! No 
smarts, no nasty nicks. 

Hard to believe? Not after you've 
tried it! That’s why we're offering you 
10 cool shaves FREE. We're betting 
those 10 shaves that you'll like Ingram’s, 
and we know we’re backing a winner. 
Just send the cool coupon below. 


10 COOL SHAVES — FREE 
Ae | ere 
Bristoi-Myers Co., Dept. H-71 

110 Washington St. 

New York, N.Y. 

I'd like to try 10 cool Ingram shaves 


Name . 
Street 


City —$—$——_—_—_—_—_——_ Sate ——____ —_. 








~s 








vice from Experts 


Is Usually Sate 























Listening to a salesman very 
frequently proves confusing 
to the prospective buyer. 


OW is a good time to spend money 

—carefully; none of us is doing 
| much indiscriminate buying these 

days with the idea of “learning as 
we go” and perhaps making a second, 
wiser purchase at some later time. How- 
ever, there are many cases when it is none 
too easy to make a selection and be sure 
of choosing rightly. 

This is where Popular Science Institute 
aims to fill the breach. It has made a 
careful investigation practically of all the 
nationally sold products in the three 
classifications of equipment in which 
PoPULAR ScIENCE MONTHLY readers 
have shown most interest and most fre- 
quently sought help in buying. So, now, 
in the three fields of tools, radio equip- 
ment, and oil burners, there is reliable 
advice to be had from the Institute. 

Any buying advice given out by Popular 
Science Institute may be depended upon 
as authoritative, for in every case our tests 
and investigations are thorough and 
accurate. Rather than roughly cover a 
large scope including many kinds of pro- 
ducts, it was felt that the Institute should 
concentrate on this smaller field and spare 
no effort or expense in getting all the 
data necessary on which to base its opin- 
ions and recommendations of equipment. 

This policy has been carefully adhered 
to ever since the Popular Science Institute 
was established in 1924. In the first 
place, the men selected for the staff of 
this organization were expert in their 





particular fields and were used to making 
tests of the most extensive and accurate 
nature. 

The Director of the Institute is Pro- 
fessor Collins P. Bliss, who is Dean of the 
College of Engineering at New York Uni- 
versity, and director of the testing labora- 
tories of that institution. Under him is 
a group of university professors who give 
a certain part of their time to the Popular 
Science Institute testing work. 


HE tests that have been formulated 

and the standards established have all 
been worked out under the personal direc- 
tion of Dean Bliss and, before any action 
is taken regarding a product under inves- 
ligation, he goes over all test data and 
determines whether the product deserves 
the approval of the Popular Science Insti- 
tute. 

Some products go through the hands 
of several test engineers before they are 
ready to be passed upon. For instance, 
in the case of tools, the hardness of the 
metal will be tested by a particular expert 
in that line, while other engineers will be 
in charge of the various other stages of 
test. 


POPULAR SCIENCE MONTHLY 


Tests of this sort frequently call for 
rather elaborate testing equipment and 
Popular Science Institute is fortunate in 
having its tests conducted in the well- 
equipped Sage Research Laboratory at 
New York University. Here, more than 
$300,000 worth of testing equipment is 
available in making Institute tests. 

In connection with this matter of test 
apparatus, many people are surprised to 
learn that it is often not possible to buy 
ready-made equipment in working out 
tests of a new nature and it has meant 
that special apparatus had to be devised 
by the Institute’s engineers. Some of the 
arrangements they have worked out are 
very ingenious and have evoked consid- 
erable comment from visiting engineers. 


EPRESENTATIVES of the U. S. 

Bureau of Standards have visited the 
laboratory on several occasions and wit- 
nessed the tests in progress. In 1928. 
Dean Bliss, the Institute’s Director, was 
made consulting engineer for that govern- 
ment bureau. Through this affiliation. 
Popular Science Institute has been able 
to be of some service to the Federal 
Specifications Board, on a few occasions 
making special tests that provided data 
in drawing up specifications for certain 
kinds of hand tools. 

While the Popular Science Institute 
has pioneered in many types of radio 
and tool tests, it did not deem it advis- 
able to investigate oil burners by the 
laboratory test method. Since an oil bur- 
ner is not a unit in itself but part of a 
heating system, it is not possible to get 
practical information by merely testing it 
by itself. The most feasible plan, the 
Institute decided, was to find out how a 
burner would perform in a hundred or 
more different installations in conjunc- 
tion with all sorts of heating systems and 
under all sorts of conditions. 

So a nation-wide survey of oil heating 
installations was undertaken. Investiga- 
tors were sent into 1,500 homes where 
there were oil burners installed, and 1,500 
other owners of oil heating devices were 
questioned by mail. The combined tabu- 
lated results presented a clear picture of 
the degree of satisfaction various makes 
of oil burners were giving. 

All recommendations of products by 
Popular Science Institute—whether tools. 
radio equipment or oil burners—are based 
on first-hand and thoroughly comprehen- 
sive information secured either through 
laboratory test or specially conducted 
investigation. Furthermore, these recom- 
mendations are unbiased, definite facts 
and figures being the basis of judgment 
rather than personal opinion. 





INSTITUTE BULLETINS 


Heating and Ventilating* 

Insulation in Building 
Construction* 

List of Approved Tools 

List of Approved Radio Sets 

List of Approved Oil Burners 

Advice on Installing Oil Heat 


Refrigeration for the Home* 
*Starred bulletins 25 cents 
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Another triumph for Listerine! 
Instantly overcomes odors other 
antiseptics fail to mask in 4 days 
















Listerine’s 8 points 
of superiority over 
other mouth washes : 
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1. Absolutely safe to use. 
2. Quick deodorant power. 
g of fermenta- 
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3. Instant haltin 
tion. 
4. Swift destruction of germs. 


i -ffect on tooth 
5. No damaging effect ¢ 


structure. 
6. Does not attack meta 


7. Heals and soothes tissue- 
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g. Requires no dilution. 
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Always the safest of antiseptics . . . 
now the swiftest of deodorants 


The most searching scientific anal- 
ysis ever made on the subject of 
deodorant power of mouth washes 
now reveals Listerine, the safe anti- 
septic, as the outstanding deodor- 
ant for oral use. 

Repeated tests show that Lister- 
ine immediately overcomes odors 
that other solutions fail to mask 
in 4 days. 

Because of its amazing deodor- 
ant effect, its power to kill germs 
in the fastest time, and its absolute 
safety, Listerine is the ideal anti- 


LISTERINE ends halitosis 


septic for oral hygiene. 

For the treatment of halitosis 
(unpleasant breath) there is noth- 
ing like it. 95% of halitosis is 
caused, dental authorities say, by 
fermenting food particles in the 
mouth and by infections of the 
oral tract. 

Listerine instantly halts fermen- 
tation, and at the same time attacks 
infection. Having struck at these 
two causes of mouth odors, it then 
overcomes the odors themselves. 

Use it every morning, every 


night. And between times before 
meeting others. It is your assur- 
ance that your breath will be 
sweet, clean, and wholesome, and 
therefore inoffensive. 

Keep Listerine handy in home 
and office. Carry it with you when 
you travel. No other antiseptic 
mouth wash is so pleasant-tasting. 
No other mouth wash has swifter 
deodorant and germicidal effect. 
No other mouth wash is more 
healing. Lambert Pharmacal Co., 
St. Louis, Mo., U.S. A. 


(UNPLEASANT 
BREATH) 








That Spring Fever 
Bug’ll Get You! 


Every spring, about ninety percent of the 
people seem to go on a slow-motion strike. 
And it is all due to the spring fever bug. 
Why doesn’t science do something about it? 
Right now, I will bet, the number of those 
pining away from this pestiferous plague is 
so great that if they stood on each other's 
shoulders, the top one 
could kiss the Man in 
the Moon. If some- 
hody could sock this 
microbe right on the 
antennae, that would 
be an achievement! 
We know all about 
vitamines, calories, ul- 
tra-violet rays, and 
other remarkable dis- 
coveries. We have con- 
quered plagues and 
virulent diseases. But, as far as I know, we 
haven’t found anything better for spring 
fever than the old sulphur and molasses 
mother used to feed me in 1890. If any 
reader has found a good way of escaping 
the spring fever bug, let him write in to 
the Editor so his remedy can be printed. All 
of us, who join the Lazy Legion each spring, 
will thank him.—R. R. S., St. Louis, Mo. 


Mote Acticles Like 
This on the Way 

IN A RECENT issue of your magazine there 
is an article entitled “Why Can't Men 
Become Giants or Jump Like Grasshoppers ?” 
This is an interesting article, because it 
explains a simple rule that few people under- 
stand. I think that it would be a good idea 
to publish articles like this frequently. Take 
any textbook on elementary physics, and 
explain any one of the laws expounded 
there and then list practical applications of 
this rule. Remember few people have gone 
through high school and have learned of 
these things —W. B., North Wales, Pa. 





You Auto Racers, 
Let’s Get Together 


I am glad that someone has at last men- 
tioned auto racing, and I only hope that 
G. P. A. is interested in the same type of 
racing that I am. To me the sport of auto 
racing is to build your own racer and put it 
on the track. Don’t think by this that I 
mean to build a car costing a small fortune, 
because that’s entirely out of my line, but I 
believe that I can prove that a model T 
Ford is the best car from which to build a 
racer, providing you do not wish to travel 
over eighty or eighty-five miles per hour. 
One of the big advantages of a model T is 
that you are able to buy 
almost anything for one 
secondhand. I also be- 
lieve that there are many 
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would like to get some - ) 
new ideas on how to 
increase the speed of a 
model T Ford or how 
to lower the frame seven or eight inches. All 
those who are interested please write in and 
we will try to boost auto racing —P. H. L 
Loveland, Ohio. _ 


American People 
Careless of Life 


Your editorial “Stop the Fool Drivers” 
is timely. Keep up the good work. It 
would be interesting to know the number 
of passengers carried last year by our rail- 
roads and the number of accidents. Prob- 
ably we could not estimate the number of 
persons that traveled in autos so no per- 
centage of accidents could be arrived at. 
But the American people must be careless 
of life when so many travel the narrow hard 
roads at speed of sixty miles per hour and 
over, without a block signal system and 
other safeguards—H. L. I., Springfield, Il. 


Now You Can Tell 
A Moron on Sight 


Your “Let's All Be Morons” insinuates 
that the definition of moron may not be 
correct. The Book of Popular Science 
raises the same question when, in discussing 
genius, it points out the fact that genius is 
conditioned on the survival of “child intelli- 
gence” far into mature life. If this is true 
then what is the moron? My definition of 
the moron, based on nearly forty years study 
and experimental work in psychology, is 
that the moron is a person who has lost the 
practical use of his or 
her primary intelligence 
through the power of LA? 
some false or narrow Wa 
theory or view of life 
to paralyze intelligence. 
My observations led me 
to believe that, thirty 
vears ago, most chil- 
dren retained the free 
use of their intelligence 
up to about twelve 
years of age when the- 
ories and habits of thought and action began 
to take the place of their intelligence, and 
in many cases almost completely did away 
with the use of such intelligence. In one 
case that I personally investigated, and am 
personally acquainted with, a stubborn fit 
turned an intelligent twelve-year-old boy 
into practically an idiot who is now about 
forty years old. By intelligence we have 
reference to those pre-experimental clements 
of mind that make intelligent experience 
and thought possible and are known as com- 
mon sense.—J. W. M., Trenton, Mo. 


He Likes Us but Has 
His Own Ideas 


I Note from the present issue of PorpuLar 
ScIENCE MontuLy that you are preparing to 
publish some articles on the origin of man. 
I suppose this will consist of the usual lot 
of nonsense and imagination from these so- 
called scientists, who really know nothing 
about the subject, but as you advertise these 
gentlemen are going to prove this I shall be 
greatly interested. I noted a short time ago 
that one of these gentry said the world is 
sixty-five million years old. What I cannot 
understand is, why he did not say sixty-six 
millions. Then I saw where another learned 
gentleman was going to tell the world’s age 


’ 
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by counting the flakes or some such darn 
thing. However Popular SCIENCE MONTHLY 
is really a fine magazine and very very 
interesting —W. G. W., Port Arthur, Ont. 


Photography Wins 
His Loudest Cheers 

I was very much pleased to notice in a 
recent issue of PopuLAR SCIENCE MontTuLy 
the increasing amount of space you are giv- 
ing to photography. 1 
was especially delighted 
with the announcement 
of a series of articles to 
be published under the 
general heading, “How 
to Take Better Photo- 
graphs.” That’s fine! I’m 
sure that among your 
army of readers are 
many amateur photog- 
raphers, like myself, who 
will welcome this prom- 
ised series and read it 
with great interest.—A. K., Jamestown, N. Y. 


Did That Meteor 
Strike the Ford? 


Ix A RECENT issue of your periodical is 
an illustrated article in regard to a meteor 
striking the hood of a Ford automobile. 
When I read the article I knew that it was 
not true, or the illustrator was in error, as 
meteors that strike the earth descend in a 
vertical direction. 

I did not refer again to the article until 
I read elsewhere a long article by a member 
of the Meteor society. Then I reread the 
article in your magazine. Why, in a maga- 
zine like PopuLar SciENCE Montuiy do you 
publish such stuff? <A little thought would 
have convinced you that it was wrong some- 
where. Even though the illustrator did not 
know that meteors fall perpendicularly, the 
puncture in the hood and radiator would 
brand it as untrue.—L. St. J. H., Richmond, 
Calif. 


A Mighty Sock Is 
Good for Our Soul 

I HAVE just finished reading your second 
article on Russia, entitled, “Soviet Slaves 
Rebuild Red Russia.” I must say that I 
was very much disappointed with it. I read 
your first article and it was fairly good; in 
fact I passed it on to several of my friends. 
and I was looking forward to a series of 
these articles on communism, which in my 
opinion is the one great 
issue before the world . 
today. The photos in 
your second article are 
good but title and text 
are, without doubt, the 
most misleading piifle it 
has ever been my mis- 
fortune to read. If 
Michel Mok wants some 
authentic material for 
future articles he can 
obtain a good picture of 
the situation from the files of the New York 
Times. Please don’t print any more stories 
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like the one ending, “Who ever heard of 
anybody wearing shoes in Paradise?” Such 
stories don’t make good sense and I hope 
this is the last you ever print.—P. D., Clay- 
pool, Ariz. 


Your Artist’s Picture 
of the First Man 


Have just this minute finished reading the 
first article in your magazine about How 
Man Was Created. You certainly carry that 
happy event back to a far-away point in 
time. Any way, no one 
can contradict you be- 
cause almost nobody is 
alive now who was 
there to see the first 
man stand up and look 
about him. So your 
version is as good as 
any other and I don't 
see how one could be 
foolish enough to quar- 
rel about it. However, 
the main reason for 
writing this letter was to suggest that it 
would be a good idea if the artist for “Our 
Readers Say” were to draw us a picture of 
how he thinks the first man looked. I'd like 
to pin it up on my wall just to take the 
conceit out of me, when I get swelled up 
over what the Little Woman has been saying 
to me. 

Other people might like it for the same 
reason—or maybe they wouldn’t. But at 
any rate I think it would be a fine idea 
because after all these ancestors are a long 
long way behind us and there is no need now 
to be ashamed of them—A. H., New 
York, N. Y. 


Here’s the Age of 
the Blushing Bride 


In REPLY to C. C. W., Wichita, Kan., who 
has a problem in May Popu car ScIENCE 
MonTHLY reading: A man is now twice as 
old as his wife was when he was as old as 
she is now. When she becomes as old as he 
is now, the sum of their ages will equal one 
hundred. If the problem is stated correctly 
the wife’s present age is twenty and the 
man’s forty. When she is forty, he will be 
sixty, and the sum of their ages will equal 
one hundred. Q. E. D., what ?—H. N., Lodi, 
mM... ¥. 





Endless Lessons in 
Science Requested 


I was interested in the suggestion put forth 
by C. S. M., Detroit, in a recent issue. The 
suggestion was that PopvuLar SCIENCE 
MonTHLy should publish a series of lessons 
in science. Being a layman in the scientific 
field, this idea appeals to me as capital. I 
do not, however, quite agree with C. S. M. 
in his apparent motive. The motive, as ‘I 
understand it, would be to educate the 
readers of PopuLar ScieNCcE MONTHLY into 
an understanding of a purely technical mag- 
azine. In that case it would be waste of 
time for me to recommend the magazine to 
lay friends. Upon exam- 
ining the publication 
they would decide that 
they did not know what 
it was all about. I 
strongly support C. S. 
M.’s idea, but would 
change his motive. I 
would suggest that after 
completion of the series, 
more technical articles 
should be published, but 
considerable space should 
be given to simpler treatises. Further I sug- 
gest that the series of lessons be tabulated 
by date of issue and article number. By 
this means references could be inserted into 
future articles—W. R., Winnipeg, Can. 





Put Your Airplane 
in Definite Latitude 


IN ANSWER to R. E. H., of Elyria, Ohio: 
If two airplanes start at sunrise, one going 
east and the other west, both flying at one 
hundred miles an hour, the length of each 
one’s day. would depend on the latitude of 
their starting point. At the equator, the 
eastbound plane would have a day of 
twenty-one hours forty-nine minutes, and 
the westbound twenty-six hours forty min- 
utes. But the higher the latitude, the shorter 
would be' the day of the eastbound plane, 
and the longer the day for the other. So 
you see it all depends where on earth you 
are.—F. P. M., Montreal, Can. 


His Own Idea to 
a Perfect “‘T”’ 

B. K. or. Philadelphia has voiced my desires 
exactly. A series of articles on the construc- 
tion and lighting of a miniature theater 
would be intensely interesting, not only to 
your readers who are interested in the 
theater but to all model builders as well.— 
D. W. S., Dayton, Ohio. 


Delighted with Radio 
That Cost $4.95 


I wave been a constant reader of your 
magazine for six years. I have only the 
highest praise for this publication and enjoy 
the articles on aviation, automobiles, hints 
for mechanics, Gus says (this is a really 
helpful article to any auto owner), radio 
articles, and models. I recently built the 
three-tube receiver, the plans for which were 
in the April issues This set is certainly a 
wonder. It has absolutely no hum, although 
the filter circuit is 
simple and a 227 type —21\ Pri 
tube is used for a recti- wre ® ) | “~< 
fier. The little set has “\ X. ; 
ten-kilocvcle separation Vee 
on a good many sta- 
tions, and although we 
have a powerful local 
station close by it only 
spreads over four de- 
grees on the dial. I 
have received Dallas, 
Montreal, Shenandoah, Iowa, Chicago, New 
York, and nearly all intermediate stations. 
I have logged forty-three in two weeks’ time. 
I receive WLW, WEAF, WBT, and WHAS 
on loudspeaker with good volume. The 
volume on all stations so far logged is 
uncomfortable with headphones with maxi- 
mum adjustment of the dials. I bought all 
the parts for this set including tubes for 
$4.95. I wound my own coils—E. P. M.. 
Charlotte, N. C. 


Here’s the How of 
Floating Corks 


Tus ought to set P. D. B., Vancouver, 
Can., on the right track: The force that 
attracts the cork to the side of the vessel is 
known as “adhesion”’—that is, the force of 
attraction between unlike molecu'zs. The 
force that ‘draws the two corks together is 
called “cohesion,” the force of attraction of 
like molecules. Any high school physics 
book tells all about it—E. S. D., Chicago, 
Ill. 


Not the Only Book 
to Miss Montgomery 


I noticep the comment of R. R., San 
Francisco, who says that John J. Mont- 
gomery should be considered the father of 
aviation. _Where did he get his information? 
I merely point out to him a little book 
printed by The Oxford University Press and 
entitled, “The Conquest of the Air—An His- 
torical Survey” by C. M. L. Brown. Quoting 
from this book, we find that the “first 
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scientific student of flight” was Da Vinci, 
and “Otto Lilienthal was the first man to 
practice gliding persistently and scientifically. 
Among the many who contributed to the 
ultimate success of the aeroplane, he stands 
second in importance only to the Wright 
brothers.”—W. H. MclI., Scarsdale, N. Y. 


Now His Wife Has 
a Big Advantage 

I wItt open up my squawk by para- 
phrasing an old adage: Show me what you 
publish and I will show you what kind of 
an editor you are. Heretofore, I never did 
agree with what some 


of your readers imply PP ne 
in their criticism of io i ae 
some of the articles in £>, x 
your magazine. But a gh af 
henceforth I stand with \ G5) } 
your critics one hun- ~~ 
ms 


dred percent. This is 
not because of some- 
thing you have pub- 
lished, at this writing, 
but because of what 
you say vou are going 
to publish. It is bad enough for wives to 
call their husbands worms, insects, and poor 
fish without you coming forward with 
eighteen scientists to help them prove it!— 
R. A. L., Louisville, Ky. 


Just Another View 
of Russian Articles 


As A constant reader of your interesting 
magazine for many years, I should like to 
express my appreciation over your splendid 
and unbiased articles on Russia. Because we 
see sO many misleading articles in the daily 
papers regarding Russia, it is refreshing to 
read something written from the scientific 
point of view. I also enjoy your articles on 
aviation very much, and I hope you will 
deal further in the future with these two 
fields —H. H., Winnipeg, Can. 


Builds Model Racer 
That Looks the Part 


I was quite interested in the’ plans for 
Sir Malcom Campbell’s racer which you pub- 
lished recently. I might suggest that a friend 
of mine made one of these some time ago 
and used balsa wood in it. It was geared 
up and ran with rubber just as a model air- 
plane. You’d be surprised at the resemblance 
it has to a real racer when it dashes down 
the road. 

Every single issue of your magazine for 
the past four years has thoroughly satisfied 
me, and it certainly makes me tired to read 
the comments of those who want more of 
this and less of that. You can’t please every- 
body, but you certainly do a fine job of 
pleasing most of us. And that, I suppose, 
is a record for any magazine to be proud of. 
Am I right ?—W. C., Highland Park, Mich. 


Just a Little 
Prohibition Problem 


A MAN put half a gallon of water in a 
two-gallon can. He then went to a speak- 
easy and bought a gallon of rum. He asked 
credit for the liquor but of course that was 
out of the question, and 


the salesman at once am 
took back his gallon of = eat) 
aa 
5} USE 
J 





rum from the man’s can 
which left half a gallon 
of rum and water in the 
can. The sharp buyer 
then visited two other 
speakeasies and played 
the same trick, having 
at the end half a gallon 
of water and rum left in 
his can. What percentage of this resulting 
mixture was rum? How much of a kick 
would it have ?—F. C., O'Leary, Can. 


| 





aS 














Presdwoodcan be punched 
or die-cut with erdinary 
punch press; no spec ial 
dies or clearances needed 





Presdwood adapts itself 

perfectly to multiple cut- 

ting on cutte r presses; 

speeds quantity produc . 
fton 





Presdwood, cut with band 
saw, will not chip, split 
or splinter 








Presdwood, with the or- 

dinary shaper, can be 

quickly given irregular 
outlines 








Presdwood, when planing 
is required, needs no spe- 
cial machinery 











Presdwood, at the work. 
bench, requires only the 
usual woodworking tools 
it’s easy to work with 
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“Give Us Presdwood Every Time 


exceptionally durable, good-looking prod- 
ucts Presdwood builds. Toys, auto trucks, 
refrigerators, radio cabinets, a thousand 
other articles. And the best part is: Presd- 
wood is always cutting costs — material 


Why all this furor in the manufacturing 
world? Charge it up to Presdwood. Presd- 
wood has upset a lot of ideas. Replaced a 
lot of materials. 

Presdwood is one of the Masonite fam- 
ily—a smooth, rich brown, tremendously 
strong board. Of allits friends, none are 
more enthusiastic than the men who work 
with it daily. 

“Give us Presdwood every time,” they'll 
tell you. “It’s a snap to work with. Put it 
on the saws, planer, die cutter, shaper or 
any of the other machines. Never a crack, 
chip, split or splinter. That’s the way to 
step up production.” 


They’re talking, too, these men, of the 





costs, labor costs, and the loss from waste 
and rejection. 

You, too, should use Presdwood. Let 
us send you a sample for testing; also the 
booklet listing 80 of its many uses — no 
cost, no obligation. Or ask your lumber 


dealer. 


asonite 


PRESDWOOD 


STRUCTURAL INSULATION + INSULATING LATH + QUARTRBOARD 
“Made in Mississippi” 





Masonite Structural Insulation keeps 
out summer’s heat FREE 

Makes homes and cottages delightfully cool when days BOOKLET 

are hot; keeps them snug and warm in cold weather; 


cuts winter's fuel bills; increases quiet by deadening ° 

sound. Install this modern insulation when building Mail the coupon to- 
or remodeling. Its companion product, Masonite day. It will bring you 
Insulating Lath, is the perfect crack-resistive plaster the interesting story 


base. Write for Masonite booklet. 


SEND FOR 


of Presdwood 








Masonite Corporation, Dept. D-7 
111 W. Washington St., Chicago, Ill. 


Please send your free illustrated booklet that describes Masonite Presdwowl 


and its many uses. 


Name 


© M.C., 1931 





Street...... 





City. State 





J If interested in Masonite Insulation, check here 














Chi 
Roc 


poli 


tive 
tral 
libe 
you 
sup 
per 


whe 
got 

fast 
tific 


roac 
essa 
exis 
robl 

















SCIEI 











ae \t 





fe i 

















—~ ss , pe 
: MONTHLY A BS el ee 
: (ESTER | SIXTIETH YEAR | 
July, 1931 " RAYMOND J.BROWN -—| Editor ® Vol. 119 No. 1 
ENE STAER A 








LL the world 
loves detective 
stories. Here is one 
that deals with real 
men and tells the 
thrilling truth about 
their fight to save 
millions of dollars in 
stolen goods. Ten 
years ago American 
railroads were losing 
$13,000,000 a year 
to box car bandits. 
On one road, scien- 
tific methods and the 
careful training of 
road police have now 
cut off about ninety- 
nine percent of this 
loss. In this story 
you see how these 
men do their work. 


By BOYDEN SPARKES 


7 LIKE detective stor- 
; ies. Best of all I like 


stories of real detec- 
tives. Consequently 
' when Professor Charles P. 
. ¥ Berkey, Columbia Uni- 

* versity geologist, told me 
& j that a pile of rocks on his 
table was a clue in a mys- 

terious robbery I pleaded 
Chief James D. for details. 
Roosa, head of “J’m just a helper on 
na ag this job,” said Professor 
Berkey. “The real detec- 
tives are members of the New York Cen- 
tral Railroad police force. I am not at 
liberty to tell you about this case, but if 
you see Carl Jellinghaus, the railroad’s 
superintendent of Property Protection, 
perhaps you can get the whole story.” 

I did see Jellinghaus and I got the 
whole story of the rocks. Better still, I 
got other yarns that made my blood course 
faster than any tales ever told of scien- 
tific detectives of fiction. 

To get the full measure of a great rail- 
road system’s fight with thieves it is nec- 
essary to consider the state of affairs that 
existed at the close of 1920. In that year 
robbers had taken from the trains and 


ry 








stations of the New York Cen- 
tral a total of $2,596,560. The 
Central was not the only road 
that was suffering from these 
bold criminals. For a long while 
conditions had been growing 
steadily worse until in 1920 the 
total loss by robbery on the rail- 


rain Robbers Routed 
by science and Brawn 








A strip of blue light relieved the gloom of the car. 
The shooting began at once. It was by no means a 
one-sided battle. At top and above actual photographs 
show how rope ladder is used to enter moving car. 
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14 
roads of the nation was $12,726,947. Last | Columbia geologist. “It is a peculiar form Rees. SESS 3 go 
year the robbery loss of all the railroads of lava and I can guarantee that it came cal 
was less than $1,000,000. from just one place. Mt. Vesuvius.’ : dis 
Affairs were in such a state that some- “w bb r neh Here’s a Treat for You au 
thing had to be done. How well it was H¢ was one robbery about whic os ° re 
done on the New York Central may be the New ¥ ork Central could cease to N NEXT month s issue of this of 
shown by another total. Remember that trouble itself. The ship that had carried magazine we will begin the 
the robbery loss in 1920 was $2,596,560, a cargo of cheese across the ocean to New. finest series of detective stories ml 
and then contrast with that the total loss York had nes en _ ry on you have ever read. They will be les 
os which = oo be hen — a ve Tce: posing a true stories that reveal for the ’ 
inghaus gave me those figures he grinned. ere. The railroad was ni " ° a , 
Then he wrote down another figure. The switching of rubbish for merchan- first time how ,_ Super detectives sec 
“This,” he said, “is the proportion to  dise is a common trick of freight thieves. are solving baffling mysteries by ne: 
which the robbery loss has been reduced The motive is always the same—to delay use of scientific methods that we 
in ten years.” —— of the crime as —_ goons make Sherlock Holmes look like _— 
and, of course, an empty box wo ae ‘ 
a =? é, a raw amateur. Here we will 
LOOKED at what he had written. The arouse the suspicion of the first person to ‘ h 1 insid ff . 
figure was 1.1 percent. That comes handle it. Among railroad men this sort §!V@ you the real inside stuff on k 
pretty close to being a perfect score. of thing is spoken of as a concealed loss. famous crimes—the facts and 
“That change was not worked by keep- Sometimes it happens that the rubbish features the newspapers missed. Jai 
ee — oo Stolen goods leads the detec- Edwin W. Teale, writer of these = 
“Well,” he said, “‘some men were killed; ives unerringly ves. J . ‘ x 
some were wounded; a lot went to jail— ship that had left the Amazon loaded with articles, has been working and bee 
car burglars, pickpockets, sneak thieves, crude rubber was discovered, when prep- studying with famous scientific nig 
crooks of all kinds. Our lines ten years rations were made to unload her, to be detectives in their laboratories. the 
ago were infested with thieves. Now it is partially filled with rocks. Where had the ‘You will be thrilled, awed, and Ho 
different. Hoboes avoid our lines as care- substitution occurred ? The ship was tied amazed by his new revelations. 08 
fully as they avoid work, and as for pick-up at a railroad pier, but in her log was dv 
pockets, when one of them is seen around written the record of a five-thousand-mile the 
one of our stations he is pretty likely to journey. Were the thieves in South Amer- alv 
keep his hands in his own pockets.” ica, the West Indies, New York, or aboard un! 
“But how?” I persisted. “How about ship? — tic 
those rocks and Professor Berkey?” Specimens of the rock were submitted always been a simple way of telling the 
approximately where the robbery had pei 
occurred, but it had not been used. Every = 
freight car when loaded is sealed with a fas 
string of tin looped through staples on the - 
sliding door and doorframe and fastened Ni 
with a small ball of lead. wa 
inc 
CHILD might break that seal, but hai 
once broken no amount of ingenuity - 
could disguise the fact that it had been 
tampered with. But what was the good of — 
discovering, at the end of a freight car’s r 
journey, that it had been tampered with ha 
somewhere on the American continent? ree 
The problem was to discover at what Ah 





By constant practice on the target range, railroad detectives become expert shots and the skill 
they have acquired has been a big factor in cutting down the depredations of the box car bandits. 


The answer to that was an interesting 
revelation of the growing use of scientific 
knowledge in detective work. The rocks 
I had seen on Professor Berkey’s table 
had been found by an amazed grocer 
when he opened a packing case that was 
supposed to contain cheese from a Medi- 
terranean port. 

Other complaints began to pour in from 
other merchants who had found rocks in 
boxes supposed to contain cheese. If the 
substitution had occurred anywhere along 
the New York Central the railroad would 
be liable to the shipper for the full value 
of his cheese. Who could say where those 
rocks came from? Well, a geologist might, 
and consequently specimens were taken to 


to Professor Berkey. He identified them 
as pieces of concrete, and the concrete had 
been made from Long Island sand. The 
trail was hot! A concrete pier was being 
demolished in the immediate vicinity of 
the ship’s berth. That was bringing the 
crime pretty close to the men responsible. 


CCURRENCES of this sort illus- 
trate a most important factor in the 
lowering of the robbery losses of the New 
York Central and other American rail- 
roads. The railroad police have learned 
how to localize crimes. 
There had always been a force of rail- 
road policemen, and some of the indi- 
viduals were first-rate men. But there 


points freight cars were being looted. 
That was one of the first things to be 

done in clearing up the mystery of the 

annual disappearance of all manner of 





were not enough of them and they 


Professor Berkey. 
were not well organized. There had 


“This is lava,” said the distinguished 


Thieves who rob and run away are trailed by dogs 
that have been trained to help save railroad goods, 
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goods, silk, cigarettes, automobile tires, 
canned food, and other kinds of merchan- 
dise worth millions of dollars. Conse- 
quently arrangements were made to have 
freight trains moved through a corridor 
of police inspections. 

Between Chicago and New York a train 
might stop several dozen times. Neverthe- 
less it was provided that each time there 
was a stop every seal had to be examined. 
If a policeman at one stop reported all 
seals intact and the one who made the 
next examination discovered that several 
were broken, that bit of information was 
a vital aid in recovering the stolen goods 
and capturing the robbers. 


past of Buffalo the New York Central 
police are under the command of Chief 
James D. Roosa, who weighs about 220 
pounds when he is in condition, as he gen- 
erally is. For some time all his men had 
been getting regular pistol practice. At 
night before they rolled into bed, and in 
the morning as their. feet touched the 
floor, they would practice. They would 
draw their guns in a manner taught them 
by an expert, aim at the doorknob, and 
then squeeze the trigger. Of course they 
always went through these exercises with 
unloaded guns. The point is they prac- 
ticed as faithfully as old-time gunmen of 
the West. Also they were given frequent 
opportunities to fire their guns on a range 
using as a target a swinging silhouette 
fashioned in the shape of a man. 

On a farm in the hilly region south of 
Niagara Falls, N. Y., there was a man 
who also practiced with pistols and rifles 
incessantly. This supposed farmer’s hired 
hands also practiced. The man’s name was 
Perry. He was a Westerner and something 
of a sinister mystery to his neighbors; 
but he was no longer a mystery to Chief 
Roosa and some of his detectives. 

They were convinced that this man was 
the leader of the most daring gang of 
freight thieves in the United States. 
Almost any one of the daring freight rob- 









beries within a radius of one hundred miles 
from Perry’s farm might justly be attrib- 
uted, they felt, to this toughest of all car 
burglars. But how to catch him? 

Chief Roosa stopped shaving for a 
couple of days; so did ten of his best men. 
Then, when they closely resembled 2 col- 
lection of tough hoboes, they started north 
for a section of the railroad known as the 
Falls Road. It runs from Oswego to Niag- 
ara. In some manner Chief Roosa had 
learned that an attempt was to be made 
to rob a particular freight car loaded with 
costly furs. 


T WAS a dark night when that fur car 

was shunted back and forth in the rail- 
road yards until it had become part of a 
freight train. Secreted within the car 
were a couple of tough looking citizens 
who rode silently in nests they had formed 
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for themselves in the bales and boxes of 
freight. 

Hours later the men within the sealed 
car heard above the clamor of its thirty- 
mile-an-hour speed the sound of feet on 
the roof. Then a heavy body scraped 
against the side of the car. They waited 
tensely. The door was pushed open. A 
strip of blue light relieved the gloom of 
the car interior. The shooting began at 
once. It was by no means a one-sided 
battle. 

The invader answered them shot for 
shot for a space. Then for a second or two 
that passed as slowly as hours there was 
no firing. The two men in ambush heard a 
body crash heavily to the floor. Again they 
heard steps on the roof, fired up, and 
waited expectantly. But nothing hap- 
pened. That other thief had jumped from 
the moving train into the darkness. 
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In circle, seals such as this are placed on the locks of 
; freight car doors. They can be broken easily but always 
—__ show if they’ve been tampered with. At left, an officer 


inspects car door seals. This is done at every stop. 


Constantly on the job, the alert railway police, 
not infrequently surprise robbers in the very 
act of trying to rifle a car, as shown above. 


When the freight train stopped at the 
next station two more of Chief Roosa’s 
men joined the pair in the car. The man 
with whom they had fought was dying. 

Chief Roosa’s men hastened back to 
the point on the right of way where the 
gun fight had begun. There they found 
and made a prisoner of a dazed person 
they identified as an old car thief known 
as Shanahan. Him they locked in jail, but 
where was Perry? 

Perry, the prosperous farmer, came to 
the jail boldly to see about getting the 
release of his hired man and was promptly 
locked up. Sufficient evidence was dug up 
to bring a conviction and a prison sentence. 

Perry, Shanahan, and a fourth man 
were given (Continued on page 133) 
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Get in on ‘Television 





By 
GEORGE H. WALTZ, JR. 


SAW something a few days ago that 
gave me a real kick. I saw, from 
behind the scenes, the opening night's 
program broadcast from _ station 
W2XCR, the new $05,000 television 
broadcasting studio in New York City. 
Besides getting a real thrill out of it, I 
was inoculated with the television bug. 
What if television still is a long way 
from perfection? What if the picture 
you see is small and fuzzy and none too 
bright? With all its present faults, and 
it has pienty, it still seems almost like a 
mizacle to me. 
Chasing distant stations all over the 
dial ef a broadcast receiver used to be 
a lot of fun. Now with the modern 
set, distance is so easy it’s not exciting 
and from now on my spare change 
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is going into building me a television 
receiver. When I finally get one of those 
flickering pink “visions” on my own 
apparatus, I expect a bigger thrill than 
Admiral Byrd got out of discovering Lit- 
tle America! 

My interest in television began a few 
weeks ago when I heard over the air a 
sound like a buzz saw with a couple of 
teeth missing. I was visiting a friend who 
experiments in short wave reception. He 


accidentally tuned in the funny buzz saw 
noise. He told me the ear splitting wail 
was pictures coming over the air and he 
pointed to the television program in the 
daily paper. 

I'd read about television experiments, 
but actually hearing the signals over the 
air was what brought the thing to life for 
me. I determined to investigate and as 
the first step, I succeeded in getting an 
invitation to visit W2XCR, where I found 


ERE is your chance to become an expert in the miracle held 
of sending pictures through the air. 
Waltz, author of this article, is not a television expert, but 
he will be before he gets through. Go with him and learn 
all that he means to learn about this absorbing subject. 


At present, George 






Above, Primo Carnera, giant boxer, at W2XCR 
on its opening night. At left, prominent tele- 
vision engineers get the program in a home. 


out how television programs are put on 
the air. 

At first, as I walked into the television 
studio, I thought I was in the wrong 
place. I had expected to find a room 
filled with weird and complicated looking 
machinery. Instead it was tastefully 
draped and for the exception of two small 
standards supporting the photo-electric 
cells, it looked quite like any radio studio, 
several of which I had previously visited. 
All of the mechanical equipment for pick- 
ing up pictures was in an adjoining, 
smaller room that resembled a motion 
picture booth. 


VV OST of the space not occupied by 
4 studio equipment was filled with 
people who, like myself, had been invited 
to the opening night. In the reception 
room several of them were grouped 
around a piece of apparatus upon the 
front of which I noticed a pinkly glowing 
spot. As I moved closer, it became a 
picture of a man’s head. 
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Front view of television’s scanning 
mechanism as seen from outside booth. 


TELEVISOR PLAYS 

BEAM OF LIGHT 

THROUGH SCANNING 

DISK UPON RADIO 

ARTIST IN STUDIO 
\ 


\ 






TO TRANSMITTING 
STATION,4 MILES 
AWAY, WHERE 
VOICE SIGNAL 1S 
BROADCAST 











\ 
\ 





The scanning mechanism which is 
in a boothlike room. It can be tilted 
or turned to follow artist's movements. 








Television's control board. Here the operator is 
looking into the monitor which reproduces image. 


TELEVISION SET 
IN RECEPTION 









TELEVISION CONTROL 


PANEL, SHOWING MONITOR Atty 
MPLIFIER IN WHO SCANS IMAGE AND FOR VO! 
BUILDING 12 KEEPS APPARATUS SIGNAL - 
BLOCKS FROM SYNCHRONIZED 
STUDIO aad 










~< ae —— 
LIGHT FROM TELE - 
VISOR 1S REFLECTED 
INTO TWO BANKS OF 
| PHOTO- ELECTRIC 
|CELLS AND TRANS ~ 
FORMED INTO 
ELECTRIC IMPULSES 


TO AERIAL 
ON ROOF OF 
BUILDING 

















TRANSMITTER ON 
LOWER FLOOR FOR 

BROADCASTING ~_ 
PICTURE SIGNALS ~~_ 








FILM MACHINE 
FOR BROADCAST) NG 
MOVING PICTURES 
FROM STANOARD 
MOVIE FILMS 








clear 
the operation of a tele- 
vision broadcasting sta- 


Diagram making 


tion. Above, photo-elec- 
tric cell bank. Right, 
a television transmitter. 














details I wanted so after the 
crowd had left I buttonholed 
Harold Higginbottom, the engi- 
neer in charge of the station. 
He was kind enough to answer 
the questions that were buzzing 
around in my head. 

“Mr. Higginbottom,”’ I be- 
gan, “you said the subject's 


face was scanned by means of a disk. 


I could see him smile and turn his head 
from side to side. Then I looked through 
the glass windows that separated the 
reception room from the studio proper 
and there in front of some apparatus was 
the man himself. I had seen my first 
television picture, for the small outfit we 
were looking at was the studio’s monitor 
set. It was tuned to reproduce whatever 
was being televised in front of the big 





machine. 

After all the celebrities present had 
appeared before the machine and their 
smiles had been sent out on the air. there 
followed a brief talk on the equipment 
used. It did not. however, go into the 


Could you show me the disk and tell me 
just how it works?” 

“Do you know how ordinary broadcast- 
ing is done with a microphone?” he asked 
as he snapped on a light over the scan- 
ning mechanism(Continued on page 136) 


Harold Higginbottom, left, engineer in charge 
of station W2XCR, explains to the author the 
operation of the film pick-up device that is 
used to broadcast ordinary motion picture film 
with sound accompaniment. The photo-elec- 
tric cell is in the large black box at right. 
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We Now Grow Our 
(wn Rubber 

















On the plateaus of northern 
rubber producing shrub, guayule, grows wild. 


Mexico, this 


Photos Courtesy American 
Rubber Producers, Inc. 


Mexico's Wild Weed, Guayule, Raised on 5,600 


Acres in California, Yields Precious Latex 


By STERLING GLEASON 








The chopped-up guayule bush goes into the 
vats in this part of the factory at Salinas. 


CROSS the level surface of a sun- 
baked valley in central California, 
tractors drag strange, clanking 
machines down long, parallel rows 

of a grayish-green shrub that looks, at 
first sight, like sagebrush. 

In a near-by mill, giant crusher rolls 
grind dried bushes to a pulp, while steam- 
ing, high-pressure hydraulic chambers 
spew forth myriad tiny cellular particles 
the size of a grain of wheat. 

In the yard outside, men load freight 
cars with rectangular pine boxes filled 
with a spongy, porous material, whose 






















acrid smell is strangely 
familiar. It is rubber— 
produced commercially on 
American soil for the first 
time in history. 

Mechanized American 
efficiency now promises to 
produce the crude rubber 
of industry at a cost that 
can successfully compete 
with the product of the 
labor of coolies who are 
virtually slaves. 





On a 5,600-acre tract near Salinas, 
Calif., “guayule,” a shrub imported from 
the highlands of Mexico, is being grown 
on a huge scale. When ground to a pulp 
in machines much like those of a large 
ore mill, this queer plant yields from 
thirteen to twenty percent of its own 
weight in pure raw rubber. 

The California rubber project repre- 
sents the triumph of scientists who for 
vears have been searching the world over 
for a rubber-producing plant that could 
be grown in the temperate zone. Great 
automatic machines are now flinging forth 
a challenge to the rubber plantations of 
the tropics, where for years man has 
bled the hevea tree of its sticky sap. This 
tree, from which almost all of the world’s 
supply of rubber is derived, grows only in 
a narrow section near the equator. 


LTHOUGH plants and trees bearing 
44% special tubes filled with the milky 
“latex,” or sticky sap which becomes rub- 
ber, have long been known to exist in 
North America, few gave promise of 
practical commercial value. 

Only when it was discovered that in 
northern Mexico and southern Texas an 
immense tract 130.000 square miles in 
extent is covered with a native weed 
whose juices contain the precious latex. 
did American-grown rubber begin to influ- 
ence the markets of the world. 

The strange desert shrub that secrets 
tiny cells of rubber in its bark and wood 
first came to the attention of science when 
American mining engineers in central 
Mexico found peon children chewing 
guayule twigs for material to make crude 
rubber balls. Starting with a bit of bark 
or the wood of the plants, and spitting out 
the splinters as they chewed, the chil- 
dren would get tiny balls of rubber. 

This simple trick had come down to 
them from ancestors during the centu- 
ries. Companions of Cortez, on his sec- 
ond voyage to America, found natives of 
southern Mexico playing a game much 
like modern tennis, with balls “so elastic 
that when they touch the ground, even 
when lightly thrown, they spring into the 








: A 





A harvester at work on the rubber farm at Salinas, Calif., where 5,600 acres of guayule shrubs 
are under cultivation. This machine picks up plant, chops it to pieces, and blows it into the truck. 
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This guayule harvester digs out 
four rows at a time and dumps 
them into neat piles to dry before 
the chopper and blower gathers 
them as shown on opposite page. 


air with the most incred- 
ible leaps’ —astounding 
to the Spaniards, who 
knew nothing of rubber. 

In the guayule bush, 
the rubber is contained 
in cells in all parts of 
the bush except the 
leaves, entirely sur- 
rounded by cellulose. In 
the rubber tree it is in 
the sap. Nature seems to 
have intended it to per- 
form entirely different 
functions in the two 
plants. In the rubber 
tree, it forms a sticky 
residue when sap flows 
out of a cut or wound and thus protects 
it, keeps insects out, prevents decay, and 
helps the wound heal. But in the guayule 
bush, the rubber is evidently stored up as 
reserve food. In the goldenrod, and other 
plants which have been found to contain 
rubber, it is located mainly in the leaves, 
and its function is unknown. 


l RIDGING the gap between the wild 

weed known to the Indians of Mexico 
three centuries ago and the modern 
domesticated shrub, raised on American 
farms like sugar beets or potatoes, lies a 
strange story of patient search closely 
paralleling the amazing work of Luther 
Burbank. 

Guayule rubber first came to the United 
States when samples were sent from 
Durango, Mexico, to the Centennial 
Exposition at Philadelphia in 1876. but it 
was eighteen years before the first com- 
mercial guayule rubber was produced in 
Mexico. It was sticky and soft, vulcan- 
ized poorly, and had a low tensile strength. 
Rubber experts scoffed at this product of 
a weed. Heavily laden with unwanted 
resinous compounds, it could never com- 
pete with the pure latex that oozes from 
the hevea tree. 

Yet the need for more rubber became 
acute as the automobile chugged its way 
from the inventor’s workshop into Amer- 
ican life. The immense Mexican tracts of 
guayule were looked upon as a source 
from which rubber might be obtained. 





















In its laboratory, the Dia- 
mond Rubber Company, of 
Akron, made first-class rub- 
ber from guayule but the 
cost was too high to be of 
practical value. 

Meanwhile. factories were 
set up in Mexico, where 
various companies spent 
hundreds of thousands of 
dollars in attempts at com- 
mercial manufacture—and 
“went broke.” As many as 
thirteen different enterprises 
tried their hand at guayule extraction, but 
could not make ends meet, although they 
produced as much as 150,000.000 pounds 
of rubber in a single year, and decimated 
the immense guayule fields of our southern 
neighbor. 


HE shrinking supply of wild guayule 

made it evident that a cultivated vari- 
ety would have to be developed if a 
steady production was to be obtained. In 
1907, the Continental Rubber Company 
began to cultivate the guayule on its 
Cedros range in Mexico; but when the 
guns of revolution boomed, laboratory 
work stopped. 

Large quantities of seed were then 
brought to central California, where tracts 
of land were set aside near Salinas as a 
nursery laboratory for research purposes. 
Here began a long series of experiments 
directed by Dr. W. B. McCallum. 











The guayule shrub when it is 
brought to the factory contains 
a large amount of water. In this 
room steam and pressure remove 
all but a fraction of the moisture. 


At left, view of the six- 
row cultivator with which 
the soil is stirred up and 
weeds killed while the 
young plants are growing. 





Working on the principle of a vacuum cleaner, this seed 
gathering machine goes through the field collecting seeds. 


At once he exploded two popular fal- 
lacies regarding the guayule: First, that it 
would not reproduce itself from seed; 
and, second, that the wild plant, when 
grown commercially in the field, would 
not produce rubber. 

As the seed had been taken from 
plants on the range, it was inferior, and 
contained much chaff. As the prophets 
had predicted, it would not germinate. As 
an alternative, Dr. McCallum tried plant- 
ing cuttings from the shrub, but with 
scant success. Out of many thousands of 
cuttings set out, fewer than one hundred 
grew, and those that did take root were 
lacking in vigor and vitality. 

Chemists and botanists went into con- 
sultation. After countless experiments, 
they learned to treat the seeds by chemi- 
cal and other means, so that at least 
ninety-six out of every hundred would 
germinate. (Continued on page 120) 
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Anyone Can Fly a Blimp 








To this portable mooring mast the nose of the 
big incoming airship is fastened by the co-pilot. 


MITHY stuck his head out of the 
port window. 
“Give us a weigh-off,”’ he shouted, 
raising his voice to get it past the 
roar of the two engines. 

The ground crew, stepping back from 
the car, slackened all ropes. Instantly the 
l'olunteer began to rise from the Good- 
year air dock. And as suddenly all hands 
grabbed the ropes and the rail running 
around the bottom of the car. 

Across the field came one of the more 
distant crew members, a canvas bag, 
heavy with sand, clutched in each hand. 
Through the starboard door he swung 
them onto the floor of the car. 

“Now we're in equilibrium,” Smithy 
explained. “With this wind (it was blow- 
ing eight miles an hour from the south- 
west) we can fly her off.” 

The blimp held steady, neither rising 
nor settling down on its lone 
air wheel. She had _ just 
enough positive buoyancy to 
help her up when the motors 
began to roar. 

“Ready?” asked Smithy. 

“Okey.” 

His gloved hand waved to 
the ground crew. Two ot 
them ran in with the long 
ropes and coiled them in two 
dump boxes near the nose of 
the car; four on the car 
shoved upward. The motors 
roared and up we shot, at an 
angle no pilot would be silly 
enough to try with an airplane. 

Five degrees, ten, fifteen. 
I was fascinated. It had been 

thirteen years since I had 
been aloft in a blimp, the 
_Navy’s old B-18, an open- 
cockpit hydrogen-filled ship. 
In the B-18 I had my first 


POPULAR SCIENCE MONTHLY 


This first-hand account of a novice at the con- 
trols of an airship is so graphic and thrilling 
that you cannot fail to be delighted with it. 
You will find it all the more interesting because, 


while airplanes have 


become commonplace, 


comparatively few have ridden these gas bags. 


By ANDREW R. BOONE 


mo re ee - - —- 





- - _ — —_—— 


in his enthusiasm at the way the blimp maneuvered, the author, right. forgot he was 
at the controls and letting go of them tried to tell Pilot Smith all about his own ship. 


trip aloft. As I climbed into the cockpit 
one of the officers standing on the ground 
pointed to a rope that trailed down along- 
side the cockpit. 

“Grab it and jump if anything hap- 
pens,” he shouted. 

On the top end of the rope was a para- 
chute. Untrustworthy as it may have 
been, it was better to clutch the three- 





_ 


Pilot Verner Smith, left, explains to Boone the shock cord mechanism of 
the one air wheel upon which the Volunteer rests when on the ground. 


quarter-inch manila than to ride a burn- 

ing hydrogen bag down. In these modern 

blimps, however, there is no fire hazard. 

Helium will not burn and for that prop- 

erty blimp owners pay $60 for each thou- 

sand cubic feet. It costs $4.500 to fill her 

with 76,000 cubic feet of helium, and 

nearly $100 a month to replace in the 

envelope the helium that seeps through 
the rubberized fabric. 

Here we were, comfortable in uphol- 

stered chairs, looking out from an inclosed 

five-passenger cabin, suspend- 

ed beneath a gas-tilled bag 

that, barring some nearly- 

impossible accident that would 

tear a great hole in the top, 

would bring us to earth under 

any circumstances. No para- 


/¥¢ chutes here—no need _ for 
4 them. 

— WERE the blimp to be- 

come disabled, the mo- 

> tors to stop, Smithy would 

& > merely free-balloon her down 


again on some level spot, de- 
Hate the bag if necessary, and 
wait for help. These blimp 
pilots, you see, must become 
pilots of free balloons before 
they're trusted with one of 
the six in the Goodyear fleet. 
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Above, Volunteer comes in and the ground crew grab land- 
“We're coming down.” 


ing lines; right, Smith signals crew, 


Eleven hours in a free bal- 
loon, including night balloon- | 
ing and solo, before they can | 
begin to qualify as blimp 
pilots. The Volunteer and her 
five sister ships are nonrigid | 
blimps, in reality balloons 
shaped to give them directi- 
bility and carrying motors to 
give them forward movement. 


yw sex flying a blimp is 
much more simple than 
flying an airplane, these boys 
must fly them 200 hours be- 
fore being turned loose with 
the public. But here I was, 
ready to learn how to pilot a 
blimp in one easy lesson. 
After a few jerks and near- 
stalls I did manage to keep 
her on an even keel. There- ¥ 
fore, in all logic, I may say I i a 
can fly a blimp. 

As Smithy—Verner Smith, 
to be more formal—rolled 
the elevator wheel back and the tail con- 
trols caught, our nose rose and we climbed 
steeply out of the field and over the high 
tension wires that cross every block in an 
industrial district. From Long Beach, 
twenty miles away, a fog had rolled in 
earlier in the morning, but now the sun 
was showing in patches here and there. 

We were glued to our seats. The engines, 
while not running as fast as motors turn 
to pull airplanes out of small fields, 
forced the blimp upward at a lively clip— 
possibly twenty-five miles an hour. I 
glanced at the altimeter—300 feet. 

“How high are we going?” 

As I shouted the question into Smithy’s 
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one glance at the instruments, then began 
looking for a landing place. 

“Invariably,” Smithy explained, “people 
accustomed to airplanes expect the blimp 
to nose down and spin when the engines 
are idled. But you can’t spin one of these 
ducks. And you can’t loop-the-loop or 
stall them.” 


E PROCEEDED to show me. Back- 
ward the elevator wheel turned. Up 
climbed the green column of liquid that 
measures the angle of climb. Ten, twenty, 
thirty degrees—and the column hit top. 
An airplane, climbing at that sharp angle, 
would have fallen off on one wing and 
spun earthward. But the blimp merely 
continued to climb at the rate of 1,200 
feet a minute, until Smithy 
throttled the engines and the 
ship leveled off in easy flight. 
“But,” I said, “if you nose 
dive this cigar and pull her up 
sharply, why can’t you come 
close to looping the loop?” 
For reply he put the Volun- 
teer in a steep dive; steep, 
that is, for a blimp. The con- 
trols lifted the tail just so far 
and no farther, for the weight 
of the car, hanging amidships, 
prevented the tail going higher. 
After sliding down a couple of 
hundred feet, he rolled the 
wheel back again and we swung 
forward like a big pendulum 
as she lumbered upward. Again 
the green column passed the 
thirty-degree mark, but we 
did not go on over. In fact. 








ree 
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Bags of sand are put into a ‘blimp ¢ to eatabiteh its equilibeium; that is, 
to give it just enough stability to hold it from rising or settling down. 


ear the noise suddenly stopped. Instinc- 
tively I grabbed the window sill, looking 
over the side for a landing place. 

The Volunteer pitched gently back and 
forth. In a moment we were riding on an 
even keel. Smithy grinned. Then as the 
wind blew us gently toward downtown 
Los Angeles while the engines idled he 
told me of experiences with airplane pilots. 


NE day several months ago he took 
Ernie Smith—who, with Emory 
Bronte, flew across the Pacific—up for a 
“blimp hop” at Oakland. Smithy shoved 
the nose up and cut the gun when one 
hundred feet off the ground. Ernie took 





- it’s impossible to turn these 
“flying cows” on their back. 
And therein lies one of their 
greatest factors of safety. 


AFTER Smithy had throt- 
tled the engines down to 
idling speed he told me how 
so much strength has been 
built into these bags. It 
| was interesting, especially 
because the bags keep their 
shape by the pressure of the 
gas. There are no cross 
members to strengthen 
them, as in the Graf Zeppe- 
lin and the giant blimps be- 
ing built for the Navy. 

“The Volunteer,’ he ex- 
plained, “carries 96,000 cubic 
feet of helium and_ air. 
In the bottom of the bag is 
a smaller, oval cell we call 
a balloonet. It contains 
about 20,000 cubic feet of 
air. When we go up into 
thinner air, the helium’s pressure rises. 
Then it presses against the balloonet and 
forces air out through a valve. In this 
way the pressure on the bag does not 
increase and we keep all our helium. Onc 
of the air scoops, which faces into the 
propeller blast, remains open to keep a 
little pressure in the balloonet, and when 
I come down for a landing I open the 
other. That increases pressure in the bal- 
loonet, which presses upward against the 
helium compartment and keeps the entire 
bag rounded out. 

“Of course, when we're flying fifty miles 
an hour, which is near our top speed, the 
bag would (Continued on page 126) 
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What They Talked About: 


AST month, Dr. William K. Gregory, 
world-famous scientist of the Ameri- 
can Museum of Natural History, told 
Michel Mok, staff writer, how the earth 
and life originated. About two billion 
years ago the earth was torn out of the sun 
by the passing of another star. Slowly it 
condensed and cooled down. A billion 
years later, chemical forces created tiny 
bits of living jelly in the primeval puddles. 


These developed into colonial cell groups, 
into small wormlike creatures, into air- 
breathing fishes. Finally, some ventured 
out onto dry land. 


The Thrilling Story Continues: 


R. MOK: Dr. Gregory, you told 

me in our last talk that the primi- 

tive air-breathing fishes that 

crawled out of the water hun- 

dreds of millions of years ago were the 
ancestors of man. Yet, men don’t look 
like fishes; at least, most 








of them don’t. We don’t 
look like any animal. 
Where did we get our 
looks? Where did our face 
come from? 

Dr. Grecory: You got 
your face from a fish; in 
fact, you got it from a 
shark. But before we go 
further, let me ask you a 
question. Do you know 
what a face is? 

Mr. Mox: The front 
part of a head. 

Dr. Grecory: That is 
not entirely correct. The 
head, you see, consists of 
the brain case and the face. 
The forehead is part of 
the toppiece. Draw a line 
across your eyebrows over 
the tops of your ears, and 
everything under that, to 
the top of your Adam’s 
apple, is your face. Most 
people think the forehead 
is included. That is not so. 
If it were true, then the 
balder a man, the higher 
his face would extend. But 
all this does not explain 
what a face is. So far, we 
have only decided where it 
is. Try again. 

Mr. Mox: Well, I 
might say that the face is 
the fortune of some and 
the misfortune of others. 

Dr. Grecory: That 
answer is __ scientifically 
almost right. The face is 
the fortune of all animals; 
they literally make their 
living with it. Among 
people it is sometimes a 








Apes, like this chimpanzee, laugh, grin, and smile but their 
smile may mean anger. The two expressions are much alike. 


misfortune. But that is 
because we have invented 
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OT Our FACE 


all sorts of new functions for the face. 

Mr. Mox: New functions? What are 
they? 

Dr. Grecory: First let’s see what the 
old or original functions are. The face 
is two things in one. Primarily, a trap to 
catch food. Secondly, an instrument board 
on which are mounted the receiving parts 
of several instruments of precision, such 
as the eyes, the ears, the nose. The pur- 
pose of these instruments is to take the 
owner of the face to places where he may 
find food to catch in his trap, and to warn 
and take him away from dangerous neigh- 
borhoods. 


R. MOK: That is true of animals. 
But what do we do with them? What 
did you mean by “new functions’’? 

Dr. Grecory: We use our faces to 
catch mates, play poker, make political 
speeches, and for a number of other things 
peculiarly human. Since man is the latest 
species of animal to arrive on earth, these 
uses are new. Now, if a man’s face is not 
adapted to one of these uses, he is, as the 
saying goes, out of luck. That is why it is 
only among people that the face may be a 
misfortune. An animal is never out of 
luck on account of its face. It always 
serves its purpose, except when severely 
injured. 

Mr. Mok: But why do you say that we 
got our face from a fish? Last month you 
told me that we parted company with our 
cousins, the apes, about ten million years 
ago. I should imagine that our face came 
from them. 

Dr. Grecory: It did. But it goes much 
further back than that. Suppose a man 
inherits a gold watch from his father, who. 
in turn, had received it from his father. 
and so on, for several generations back. 
Wouldn’t it be entirely true to say that 
the present owner got that watch from his 
great-great-grandfather? 

Mr. Mox: Of course. 


R. GREGORY: Well, we got our face 
from a fish in somewhat the same 
way. The difference is this: When you 
inherit a watch, the entire, ready-made 
article comes down to you unchanged. In 
the case of the face, our earliest’ ancestors 
left us only the “works,” that is, the 
ground plan. Each succeeding group of 
animal ancestors modified it, added 
touches of their own, or lost some part or 
other. 
Mr. Mok: What were these succeeding 
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groups of our ancient animal ancestors? 

Dr. Grecory: Briefly, the ape got its 
face from the early monkey; the monkey 
from the opossum; the opossum from the 
lizard, and the lizard from a fish. You can 
visualize this line of succession best by 








picturing it as a staircase. You stand on 
the top step. The ape stands on the first 
step below you, the monkey on the second 
step, and so on down. But you must under- 
stand that each of the animals I named is 
the modern representative of great groups 











Dr. Gregory, left, explains to Mr. Mok the slow changes that led to the human face as it now is. 
In drawings above figure A is a primitive reptile without muscles over the skull. Next, B, is 
a modern reptile with an open skull covered with thick skin. At its right, C, a primitive 
mammal in which muscles have grown forward over the face. The next drawing, D, shows gorilla 
with well developed facial muscles which you can compare with those in the man’s face near him. 





FROM A FISH 
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Nothing else is of 
such supreme inter- 
est as the gripping 
and vital story of “Life— 
The World’s Greatest Mys- 
tery.’ Here is the second 
installment of the dramatic 
history of man’s rise from 
a mass of floating jelly to 
the human being he now ts. 
In a most striking manner 
a famous authority details 
the amazing facts about the 
molding of the human face. 


of numerous species that lived ages ago. 

Mr. Mok: How many years are repre- 
sented by each of your steps? 

Dr. Grecory: The apelike creatures 
lived from ten to twenty million years ago. 
the early monkeys from twenty to fifty 
million years ago, the opossums from fifty 
to one hundred million years ago, the 
lizards from one hundred to three hundred 
million years ago, and the fishes from three 
to five hundred million years ago. These 
are not wild guesses. The length of each 
of these periods was established by the 
radium clock which I explained to you 
last month. So, you see, your face is quite 
an antique. 


R. MOK: I had no idea I owned any- 
A thing as ancient as that. You mean, 
then, that the fishes were the first creatures 
that had faces? 

Dr. Grecory: They were the first 
creatures that had anything resembling 
a human face. Other, earlier creatures had 
faces of a sort, but they were not at all 
like ours. They looked :nore like the faces 
of worms. 

Mr. Mok: In what way does the face 
of a man resemble that of a fish? 

Dr. Grecory: A man and a fish have 
the same facial outfit. The same parts are 
arranged in the same order. In both, the 
smelling part is in front of the eyes; the 
eyes are above the jaws; the jaws are 
below the brain case. The only funda- 
mental difference is that a fish has no 
external ears. 
















































































































































































Dr. Grecory: Of course not. And the 
reason it does not is that such resem- 
blances don’t exist, except in your imagina- 
tion. Real resemblance is_ structural 
resemblance. Our face and that of the 
fishes resemble each other in structure. 
Structural resemblance is evi- 
dence of descent. 

Mr. Mok: Why? 

Dr. GREGORY: Because ani- 
mals that are known to be 
related resemble each other 
in structure. The opposite is 
also true. Take, for example, 
the bulldog and the Russian 
wolfhound. On the surface, 
they look quite different. Yet, 
through their structure, the 
descent of both has _ been 
traced to the same wolflike 
animal. 
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the horseless buggy stage, while man has 
developed into a modern car. To put it 
a bit differently, the shark, or dogfish, to 
this day carries around with it the original 
ground plan of the human anatomy, 
including that of the face. 

Mr. Mok: Where did the shark get its 
face? 


R. GREGORY: Probably from some 
wormlike water creature. We don't 
know exactly what kind. There are several 
theories, but the question is still up in the 
air. What we do know is that the shark 
is much closer to us in anatomy and 
appearance than it is to any of its inverte- 
brate, or backboneless, ancestors. 

Mr. Mox: Very flattering—for the 
shark. But if we developed from the 
shark, why is it that the old shark is still 
with us? 

Dr. Grecory: The present shark is a 

descendant of a conserv- 





7 The opossum, un- Mr. Mox: But even if 
Ju changed after eons. 
J —— | “ ~ ~ . 
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ative branch of the shark 
family. You and I are 
descendants of a progres- 
sive branch. In a way, it 
is the same situation you 
observe among people. 
Let us suppose that one 
hundred years ago there 
were two brothers, the 
sons of a poor night 
watchman. The older got 
ahead in the world; the 
other stayed poor. To- 
day, a descendant of the 












Above is an 18-inch lizard that is exactly like its ancestors of 
200 million years ago. Below, a shark whose face plan is like ours. 


older brother is the mil- 
lionaire president of a 
large corporation, while the great- 
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grandson of the other is still a 
night watchman. Is that clear? 

Mr. Mok: Yes, but what was 
the cause of the split among ani- 
mals? 


R. GREGORY: Nobody 
knows. We do know, how- 
ever, that in every age of the his- 
tory of the earth, descendants of 
the conservative and progressive 
branches of the same old animal 
families have lived side by side. 
Mr. Mok: How do you know? 
Dr. Grecory: Geologists have 
found fossils of both kinds in one 
rock layer; that is, a rock layer 








This ladder of life gives a graphic view of the changes that have taken place, through mil- 
lions of years, indicated at left, from the early sea life up to the mammals, apes, and man. 


Mr. Mok: I think that is only a sketchy 
resemblance. 

Dr. Grecory: It would be if that were 
all. But the resemblance goes much 
deeper than that. The very same bones 
in the jaws of the fish that it uses to catch 
other fishes also serve us to eat it. We 
have inherited the bones of the tongue and 
of the throat from the fishes. The muscles 
that move our jaws and tongues are modi- 
fications of those of the fishes. The way 
our brain is divided into its main sections 
is the same as that in the fish. Now, have 
I convinced you that you look like a fish? 


VIF: MOK: Not completely. But, even 
4 granting that a man and a fish do 
resemble each other, I still don’t see how 
that proves that the fishes were our ances- 
tors. A man may have a face like the 
moon; a pretty child may loo’: like a flower. 
That does not prove any relation, does it ? 


their structures are alike, couldn’t they 
have been “designed” independently, as 
it were? A Rolls Royce and a Packard 
are both automobiles. Their structures 
resemble each other a good deal. 
Still, they were built in different 
factories. 

Dr. Grecory: Very true. How- 
ever, the history of the automobile 
shows that they are related. They 
are both modifications of the same 
crude horseless buggy of forty years 
ago. Do you see the point? 

Mr. Mox: I do. What I don't 
see is why you singled out the shark 
as the particular fish that gave us 
our face. 

Dr. Grecory: Simply because 
the shark is the least modified sur- 


vivor of the early vertebrates, or FLATWORM 





formed during a definite period in 
the history of the earth. All of 
the rock layers that have been 
examined, each of them formed during 
a different period, have yielded such “‘con- 
servative” and “progressive” fossils. 
Mr. Mok: Then the shark, you might 
say, is a fossil that has survived? 
Dr. Grecory: Exactly. As a 
matter of fact, we call it a “living 
fossil.” The opossum is one, too. 
They are animals that have not 
progressed in hundreds of millions 
of years. A little while ago, I 
compared the shark to the old 
horseless buggy. But there is a dif- 
ference. The first automobiles are 
no longer in use. They are on exhi- 
bition in museums, as curiosities. 
The living fossils, on the other 
hand, are like horseless buggies 
that are still running around, side 
by side with the Rolls 


backboned creatures. In other a jowly flatworm, showing Royces and (Con- 


words, the shark has remained in 


basic features of our face. tinued on page 121) 
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Strange Cars to Follow Marco Polo’s Asiatic Route 
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Above, rollers in front can be lowered to keep the car from Pot a © a ee 
sinking in sand. Right, Mongols, a constant threat to party. ; ~ * 4 ~ dition, 
— 

More that 600 years have elapsed since 
Marco Polo, famed Venetian explorer, 
told of fabulous sights he saw in journey- 
ing across Asia—yet much of his route 
has never been retraced by white men. 
but at this writing. two fleets of French 
motor cars with caterpillar treads were 
waiting the word “go” at Beirut, Syria. 
and Peiping, China. When they start on 
Marco Polo’s trackless trail, the Haardt 
Trans-Asiatic Expedition will be in full 
swing. Radio, color cameras, and talking 
picture apparatus will record the trip. 

Some of its cars employ a unique anti- 
miring device—a round cylinder at the 
front, which can be lowered to keep them 
from sinking in marshes or sand. Each 
car carries five men and tows a trailer. 

“Mountain type” cars for the eastbound 
party have airplane-type superchargers to 
help them over the high passes. 

The National Geographic Society is 
Cooperating in the expedition. It is led by This is the type of country across which the cars cquipped with superchargers like those in use 


Georges-Marie Haardt, French explorer on airplanes will make their way. This view was taken in the vicinity of the Marco Polo Moun- 
and conqueror by motor of the Sahara. tains. No autos have ever been seen by natives along large sections of the expedition’s route. 


Photo Courtesy 
National Geographic Society 
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Plans Rocket Driven Bomb to Chase and Wreck Plane 















AERIAL BOMB 1S P 


YaY rocket 


GUIDED IN PUR- 
SUITOF PLANE ~~ 
PROPE 


BY SENSITIVE EARS” 
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LS BOMBAT “ 

SUFFICIENT SPEED TO 
OVERTAKE PLANE AND 

ee DESTROY ITIN AIR 


MICROPHONES IN 
HORNS PICK UP SOUND 
OF PASSING PLANE 
AND LAUNCH BOMB 
AUTOMATICALLY 
BY ELECTRICITY 


A Bos that could chase 
an airplane in the air and 
destroy it is the amazing 
war weapon proposed by a 
San Diego, Calif., man. 
Launched from the ground 
automatically, the self-pro- 
pelled rocket bomb would 
be guided in the air by the 
sound of the plane’s motor. 
No matter how the pilot 
might twist and turn, the 
bomb would follow him 
until it overtook the plane. 
The impact would set off a 
charge of high explosive. 

A model of such a bomb 
was recently exhibited to a 
POPULAR SCIENCE MONTH- 
LY correspondent by Dr. 
Gustav Rasmus, San Diego 
patent attorney, who sug- 

_ gests this unique defense 
weapon. According to this 
inventor, he is secretly test- 
ing the possibilities of the 
plan with actual working 
models. If found practical, 
















Diagram illustrates manner in which rocket-driven 
bomb would pursue and destroy an airplane. It 
would be drawn toward the plane by the sound of 
the motor.Atright, Dr.Gustav Rasmus, theinventor. 





MAT IN CAR PROTECTS 
WOMEN’S SHOES 


To pRoTEcT the heels and backs of wo- 
men’s shoes while driving a car, a wool fur 
mat with a rubber base is attached to the 
floor of the car with snap fasteners. It can 
be adjusted to any desired position, and 
removed for cleaning. It is said to reduce 
fatigue by giving the foot a support. 

















A mat of wool and fur, with a rubber base, is laid 
on car floor to protect the shoes of women drivers. 





it would be used in the following way, 
he says: 

For firing, the bomb is set in a mortar- 
like stand connected to sound detectors. 
The sound of an airplane passing overhead 
starts the bomb electrically. Its rocket 
motor enables it to travel fast enough to 
overtake the swiftest airplane. 

In the air the bomb is guided by sensitive 
“ears” housed in knobs on the four guide 
vanes. They actuate rudder flaps. An im- 
pact on any one of five points detonates a 
charge of high explosive in the head of the 
bomb. Such a bomb, Dr. Rasmus says, 
could be made as large as desired. 





AUTOMATIC MACHINE 
TEES UP GOLF BALLS 


A MACHINE that automatically tees golf 
balls has an oval container, holding several 
balls, to which a movable spout is attached. 
Depressing a short lever with a club end 
causes the spout to drop, depositing a ball 
on a rubber tee. When the ball is in position 
the spout swings out of wav. It is used on 
practice driving ranges, both indoors and 
outdoors. Since it can be loaded once for 
fifty drives, there is no time lost in setting 
up balls for shots. 





NEW LOCOMOTIVE IN THREE SECTIONS 


A BOBSLED among locomotives is a jointed 
monster of the rails built recently in Ger- 
many for use on a mountain railroad. Two 
driving sections carry the boiler slung be- 
tween them. Flexible joints between the 
x 


recourse 





— 


driving sections enable it to pass around 
the sharp curves. Over the forward set of 
driving wheels, a water tank is carried. 






Built for use on the mountain roads of 
Germany, this locomotive is in three 
sections with water tank at the front. 
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NEW SCREEN FOR TALKIES 
MADE OF TINY SQUARES 


A NEW screen designed for talking pic- 
tures is porous, allowing sound to pass 
through it. From a seat in a theater it looks 
like a smooth white sheet, but on closer 
inspection it is seen to resemble the texture 
of a woven cane seat in a chair. 

It is made of myriads of tiny squares and 
rings of aluminum. At the corners of every 
square are four tiny “legs” that are clinched 
over the aluminum rings. This gives the 
screen flexibility and leaves many tiny holes 
through which sound can pass if the loud- 
speaker is placed behind the screen. 
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MOVIES NOW MADE FROM “BLUEPRINTS” 
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Below, a director is explaining the use of 
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Elaborate “blueprints” are now 
made of each scene in a movie 
picture before it is ‘‘shot.’’ Above 
is one of the sketches from 
which the directors and actors 
plan the enactment of scene. 





SHOOT POWER LINE ACROSS CANYON 




























A MARINE howitzer booms to help a west- 
ern power company string electric trans- 
mission lines across the San Bernardino 
Mountains of California in record time. It 
shoots the line over impassable canyons, as 
far as 3,000 feet. Thus a wire is erected in 
a few minutes that would otherwise require 
days or weeks to put up. 

The cannon fires a slug that carries a 
light rope to the other side of the gorge. 
Then the wire is attached to the rope and 
hauled across. With the howitzer’s aid, the 
line is carried over all the intervening brush 
and all but the tallest trees. 

In shooting across the canyon, pictured 
in the photo at the left, the projectile was 
carried in a perfect line to a spot on the 
bank at the base of the poles, visible in the 
picture as thin white lines. 

This method was devised to speed the 
erection of the power line that will supply 
electricity to the builders of Hoover Dam, 
at Boulder Canyon on the Colorado River. 























In the mountains of California a howitzer is used to shoot a power line across the impassable canyon 
and thus speed work on the Hoover Dam. At upper left, a perfect shot carries the line to foot of poles. 





the charcoal scene sketches which are now 
used in the movie-talkie studios of Hollywood. 





MorIon picture directors now work from 
drawings when getting out a new picture. 
Before they start “shooting,” a set of 
sketches showing each scene in detail is 
made. They show how actors will stand or 
be grouped against backgrounds and how 
lighting effects will be arranged. On the 
margin of each sketch are notes or diagrams 
showing the number and arrangements of 
cameras to be used. 

Cameramen, directors, and actors study 
these drawings, known as “pictorial conti- 
nuity,” before going to work on the picture. 
When work starts, each one thus knows be- 
forehand the requirements for each scene. 
Four hundred and twenty-eight of these 
drawings were made recently for a picture 
now under production in Hollywood. 





RUBBER LEAF IN RAZOR 
IS SHOCK ABSORBER 


A LITTLE “shock absorber” robs shaving 
of some of its discomforts. It is a leaf of 
rubber used on razors in which the blade 
clamps between two holders. The leaf is 
placed between blade and holder before the 
razor is screwed together. It causes the 
blade to give as it passes stiff bristles. This 
results in a drawing cut similar to that used 
by good barbers. 
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SCIENTIFIC TOY AIDS 
ADVERTISING STUNT 


A pLAyTHING of high school science 
classes, the “Newton color disk,” inspired 
a Beaumont, Texas, man to invent a new 
advertising device. Thousands of color 
combinations appear and vanish on a whirl- 
ing, motor-driven disk, across which moves 
an endless belt spotted with colors. At inter- 
vals an advertisement, a package of ciga- 
rettes, a picture of a girl, or words appears 
in a hole at the disk’s center. 


OVERSHOES FOR PLANE 
END ICE DANGER 


RUBBER “overshoes” for a plane's wing 
and control surfaces recently passed their 
final test at Akron, O. An airplane equipped 
with these devices flew through freezing 
mist at altitudes of 2,000 to 3,000 feet, and 
shook off the ice as fast as it formed. 

The official photograph and diagram re- 
produced here show how the devices work. 
Hollow rubber strips are fastened to the 
leading edge of the plane’s wing and to its 
tail fins. When the plane encountersicy mist, 
the tubes are inflated and deflated by an air 
compressor and an 
automatic valve op- 
erated from the 
plane’s engine. As ice 
forms, it cracks and 
falls from the wing. 
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BIG FIGURE OF CHRIST GUIDES SAILORS 





AcIcantTic figure of Christ, 
comparable in size to Ameri- 
ca’s Statue of Liberty, is re- 
ceiving its finishing touches 
in Brazil. Covered with blue- 
green tile, it rises 150 feet 
above the summit of Corco- 
vado Mountain on the sea- 
coast of Brazil. ? 

Work was started on the 
statue in 1927. The hands, 
twice as tall as a man, were 
completed first (P. S. M., 
Sept.,’27,p.13). Beneath the 
colored tile surface of the 
statue is a supporting core 








of reinforced concrete. The 











statue was designed by Paul 
Landowski, Parisiansculptor. 
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This twelve-foot hand spreads in a ges- 
ture of benediction on the gigantic figure 
of Christ that stands on Brazil’s coast. 














AiR COMPRESSOR 
RUN BY PLANE MOTOR 


AUTOMATIC VALWE-—" 


OVERSHOES f 
ON STRUTS ({4 
\ 


AIR TUBES TO 


RUBBER “SHOES” 
ON LEADING EDGE 


“SHOES” ON FIN AND 
STABILIZERS 


Official photo and diagram of 
‘‘breathing’’ overshoes designed 
to keep plane free of all ice. 










Rising 150 feet above the summit of 
Corcovado Mountain, Brazil, this 
statue of Christ guides sailors. 


NEW ELECTRIC MACHINE 
REPAIRS CAR FENDERS 


IF THE fenders of your car are dented, 
they speedily regain their graceful curves 
under the massaging of a new electric fen- 
der straightener. Its motor drives an ec- 
centric that applies a ton’s pressure to the 
fender, 1,400 times a second, through dies 
mounted in its jaws. 

With each instrument comes a complete 
set of dies of various shapes, some more 
rounded than others, and some flat. A pair 
is chosen to suit the particular shape of the 
part of the fender undergoing repairs. One 
set even puts the border line or “bead” back 
in the dented fender. Another smooths the 
fender at spots directly over a brace, in a 
cramped position where a hammer could 
not be used. With the aid of this tool, it is 
said, a novice at car repairing can do a job 
equalling that of many an expert. 








This electric-driven machine, with various shaped 
dies, is used to straighten a car’s bent fenders. 
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CAR SEAT FOLDS BACK TO MAKE LOUNGE 











OvERNIGHT comfort for 
auto tourists is provided in a 
recent body style supplied 
with a popular make of light 
motor car. The back rest of 
the front seat folds back until 
it connects with the rear seat, 
making a comfortable bed or 
lounge. This novel body de- 
sign is expected to prove a 
convenience to motorists who 
have to make long drives 
through regions where hotel 
accommodations or tourist 
camps are scarce. 

It can also be used by anin- 
valid who needs a daily ride, 
and in an emergency would 
serve asanambulance in rush- 








Folding back against the rear cushion, this front seat makes 
a lounge upon which the tourist can pass a comfortable night. 


ing an injured person to the 
hospital. 





ZEPPELIN CAR HITS 150 
MILE SPEED ON RAILS 


WHEN the “Zeppelin car” of the German 
engineer Franz Kruckenberg recently sped 
at 150 miles an hour along a Hanover rail- 
way, it set a new record for air-propelled 
vehicles on rails. 

The Zeppelin car resembles an eighty- 
five foot blimp, set on the undercarriage of 
a railway coach. In its first trial (P.S.M., 
Jan.,’31,p.31), its airplane propeller drove 
it at 114 miles an hour. The streamlined car 
seats fifty persons, and is expected to enable 
railroads to compete with airplane travel. 


ZEBRAS USED TO HAUL 
ST. LOUIS MILK WAGON 


ZEBRAS draw a milk wagon on a regular 
St. Louis, Mo., delivery route. A pair of the 
animals were recently imported after their 
purchase from a German circus. The milk 
concern trained them to wear harness and 
pull a wagon just as horses formerly did. 
Comely milkmaids drive them and deliver 
the bottles to the customers along the 
route. The novelty appeals to buyers of 
the firm’s milk, and helps to advertise its 
products throughout the neighborhood. 


x 

,* 
These zebras, bought | Py 
from a circus, have . 
been trained by a St. ‘ wry 
Louis milk dealer to 
haul his milk wagon. 
They are driven by 
girls and serve as 
an ad for the firm. 


ACADEMY OF SCIENCES 
HONORS ASTRONOMER 


A FAMOUS astronomer of California re- 


- ceived signal honors when the National 


Academy of Sciences recently chose Dr. 
William Wallace Campbell, director of the 
Lick Observatory, to be its new president. 

Noted for his studies of the stars with 
the spectroscope and his observations of 
eclipses of the sun, Dr. Campbell was presi- 
dent of the University of California until 
he retired recently, to return to active astro- 
nomical research. He is also a member of 
the Committee of Award which selects the 


recipient of PopuLAR SCIENCE MONTHLY’s” 


$10,000 annual award for achievement in 
science. 


PLAN “SOUTHPAW” BOOKS 


Now comes the left-handed book for 
“southpaw” readers. Recently the French 
Minister of Public Instruction suggested to 
Paris publishers that they issue a special 
edition of each new book, with page one at 
the back. The readers would progress to- 
ward the front of the book. 
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WORKMEN LIKE ANTS ON 
PLANETARIUM’S DOME 


LIKE ants crawling over a golf ball, work- 
men swarm over the framework of a plane- 
tarium, or working model of the heavens, 
now under construction in Germany. This 
unusual view shows them putting the finish- 
ing touches on the metal openwork which 
will eventually support a plaster dome, to 
represent the sky. Artificial stars and planets 
will be made to move in their orbits by pro- 
jecting spots of light from the interior upon 
the darkened dome. The photograph of a 
planetarium under construction is of par- 
ticular interest, since the recent erection of 
a similar animated model of celestial move- 
ments in Chicago. Planetariums are also 
planned for other American cities as the 
best means of teaching the public what it 
really sees when watching the sun and stars. 


























USE LAWN MOWER TRUCK 
TO TRANSPORT RADIUM 


It Looks like a lawn mower—but a little 
two-wheeled truck at New York City’s 
Memorial Hospital, where the world’s larg- 
est single store of radium is kept, has a far 
more unusual task than to cut grass. It 
enables attendants to wheel radioactive 
“seeds” from room to room without fear of 
burns. The rays from tiny tubes of radium 
make the capsules too powerful to be car- 
ried by hand. They are withdrawn from 
the truck with tongs to treat cancer. 
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World’s MachinesinOne Museum 




































Above, the Wright Whirl- 
wind motor, left, and the 
Liberty motor, right, will 
each be sliced in half so that 
the finished product will run 
to show every working move- 
ment of these plane motors. 


At left, a model of a 
typical mine and tipple 
of the fourteenth cen- 
tury. Other exhibits 
will show how England 
became dependent on 
coal for its fuel supply. 








Simple working models, like the one at 
the right, which shows how rotary 
motion is changed into vertical motion, 
will tell the student more about funda- 
mental mechanical principles than he 
could acquire in hours from a textbook. 




















The Rosenwald Museum of Science and 
Industry, Chicago, once Fine Arts Building. 


timillionaire, stood before a small 

group of the city’s leading business 
men five years ago and proposed a museum 
unique in America. 

Instead of stuffed animals or paintings. 
its exhibits would be machines. Thev 
would all work. Visitors would be invited 
to push buitons, pull levers, and see what 
made the wheels go around in everything 
from doorbells to steam turbines. Ger- 
many had built such a museum, and he 
said he would contribute $3,000,000 (a 
sum later increased to $5,000,000) to 
duplicate, or surpass it, in America. 

Now that plan has come true. At this 
writing, scores of artists, wood carvers, 
machinists, and electricians are at work 
building a series of exhibits that will be 
worth $30,000.000 when completed. Seme. 
already finished, are illustrated on these 
pages. When they are all installed, the 
Rosenwald Museum of Science and Indus- 
try at Chicago will go far beyond the 
scope of industrial museums that Berlin. 
Paris, and London now possess. It will 
show not only machines in motion, but 
the whole drama of social and economic 
change that has always come in thé wake 
of a great invention. 

In one painted model 500 horses strug- 
gle hopelessly at the pumps to stem rising 
waters in an English coal mine. Near-by 
stand smithies idle and homes unwarmed 
for lack of fuel. A label explains that by 
the early 1700's, most of England's coal 
mines were “drowned.” To the rescue 
came two engineers, Newcomen and 
Savery, with their invention of the steam 
pump, and the day was saved. That was 
the immediate parent of James Watt's 
epoch-making steam engine. 

Because of space limits, the museum 
employs ingenious artifices to tell its com- 
plete stories. A railroad car is divided in 
sections, according to period. Seated in 
the first, you will be shaken by hidden 
machinery as passengers were bumped by 
crudely-laid rails ninety years ago. The 
last compartment is that of a modern 
smoothly running Pullman sleeper. 

One room of the museum will be a 
“news” exhibit of the latest scientific dis- 
coveries and future projects. 


J ics ROSENWALD, Chicago mul- 
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Model of an early Illinois Central railway locomotive presented to the 
museum by that line. This is one of a series of models that will depict 
the growth of transportation. Another exhibit shows a railway car 
divided into sections, each representing a period in railroad history. Hand carved figures show how hard men had to work to run 
this Roman pile driver. Other exhibits use motion pictures to 
show how ancient men lived and how their machines worked. 
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Another model of a pile driver reveals the surprising fact 
that these machines were once worked by water wheels. 

















An early sawmill with its inevitable water wheel is being built for the museum 
to illustrate one step in the advance of industry to new forms of power. Other 
models will tell the story of man’s use of horses, wind, steam, and electricity. 




















Here is what you see when you watch a steam shovel at work in a city lot. It is an exact In the picture the young woman is holding a model 
reproduction. built to scale, of modern excavating and loading machinery. It is a work- of Leeuwenhoek’s original microscope and com- 
ing model that does in a small way exactly what the big fellows do on outdoor jobs. paring it with a modern one with many lenses. 




















At top, the strange looking vehicle is 
complete movie theater on wheels run by 
its own power and meant -to visit small 
western towns. Above, within the projection 
room; at right, one of the pullman berths. 
An automatic sprinkler system has been 
installed to protect the projector operator. 











ELEVEN BLIND MEN RIDE ONE BIG CYCLE 


AN ODD-LOOKING cycle that seemed to 
have some of the qualities of a railway 
train was seen on the roads near Upper 
Norwood, England, the other day. Its 
twelve riders pedaled along, seated in 
flexibly connected units of the “multi- 
cycle.” This centipede among vehicles is 
twenty-eight feet long, but its flexible con- 
nections enable it to turn corners easily. 
It was built for use by students at the 


Royal Normal College for the Blind. An 
attendant with normal vision steers it. 





STAR IS “SKY SIGN” 


Tue “electric sign of the sky” is a 
newly-discovered star that flashes every 
100 minutes. It fluctuates in brightness 
faster than any variable star known. 








On this elongated cycle, built for the students of the Royal Normal College for the Blind, Upper 
Norwood, England, eleven of the sightless victims can ride guided by one rider who can see. 
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Monster Bus Is Equipped to Serve 
As Traveling Movie Theater 


A BLACK and silver thirty-four-foot jug- 
gernaut of the road, just completed in 
California, will bring talking movies to 
country dwellers, in towns too small to 
boast theaters of their own. The huge bus 
carries a complete talkie theater in its 
spacious interior. When the bus is drawn 
up at the side of a road and two doors at 
the rear are opened, a screen is disclosed. 
An audience of 2.000 can see and hear the 
pictures that are projected upon it from 
inside the bus. 

Elaborate living accommodations will 
make its crew of six comfortable during a 
projected tour of the United States. Pull- 
manlike berths, a shower bath, and a com- 
plete kitchen with a refrigerator and an 
electric hot water heater are among its 
fixtures. The driver's “pilot house” is on 
a second level above the “engine room,” 
and is reached by a stairway. 

Under the screen at the rear of this land 
cruiser are the huge horns that supply 
sound for the talkies. They are fed with 
electricity from a built-in gasoline-powered 
dynamo. The projection room is guarded 
against fire by automatic sprinklers. 


ee 


AMERICA HAS NINETEEN 
WORLD AIR RECORDS 


TurIrD place in the list of nations hold- 
ing the 105 air records recognized by the 
International Aeronautical Federation is 
occupied by the United States with nine- 
teen records. France is first with thirty- 
eight, Germany second with thirty, Italy 
fourth with eight, Great Britain, Spain, 
and Czechoslovakia fifth with three each, 
and Hungary holds one. France will make 
a determined effort to add the world air 
speed record to her laurels this year when 
she competes for the Schneider Cup. 





MOON WEAKENS RADIO 


IF BROADCASTING stations come in poorly 
at night, blame it on the moon. Moon- 
light, like sunlight, interferes with radio 
reception, it was discovered recently. 
Dr. Harlan T. Stetson, of Ohio State Uni- 
versity, found signals between Chicago 
and Boston a hundred percent better when 
the moon set. A negative electrical charge 
on the moon is thought responsible. 
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FOUR TOOLS COMBINED 
IN ONE INSTRUMENT 


Four tools are combined in this handy 
little instrument for the draftsman. Its 
tapered point lifts thumb tacks from the 
drawing board, saving wear and tear on 
his finger nails. A fine file on one side of 
the shank shapes pencil points, and a 
coarse file on the reverse side cleans eras- 
ers. The tool is magnetized so that it can 
be used to lift thumb tacks out of the box. 





BIG TRUCKS THAT CLEAN 
STREETS, FIGHT FIRES 


TANK trucks in the street cleaning 
department of Seattle, Wash., are general 
all-around vehicles. They clean streets by 
flushing them with water pumped from 
their 1,200-gallon tanks as they roll along 
at about fourteen miles an hour. Is any 
one’s cellar flooded? A telephone cail 
brings one of the street cleaning tank 
trucks, to pump the water out into its 
tanks and carry it away. 

Since they patrol the city streets all 
day, these trucks frequently find them- 
selves at the scene of fires before the 
engines arrive. In that case they connect 
hoses to their pumps and in a few minutes 
have two streams of water on the blaze. 

















Multiple evepieces on this microscope enable 
nine persons to examine one eye, as shown in 
photo at top, while doctor lectures on it. 





DYNAMITE BLASTS PUT ROAD IN PLACE 


DYNAMITE charges blast a road into 
place in a startling new process. Formerly 
when a road was laid across a swamp or 
soft land, five or ten years sometimes 
elapsed before the filled-in material set- 
tled sufficiently for a permanent pave- 
ment to be laid. Now a road over treach- 
erous ground may be paved in months or 
within the year. The required “fill” is 
piled high on top of the marsh, studded 
with charges of dynamite. Explosion of 
the charges pushes the underlying muck 
to the sides and the fill settles immedi- 
ately into place, making a firm footing. 







































Placing a charge of dyna- 
mite in the new process that 
blasts road material into 
place over swampy land. 


At left, boxes covering the 
planted charges of dynamite, 
which, after road material 
is piled on top, are exploded 
to get enduring foundation. 











33 


NINE PEOPLE AT ONCE LOOK IN ONE EYE 


STRANGEST of optical instruments is the 
one invented by a German eye doctor 
recently to permit himself and eight stu- 
dents to look into one human eye through 
a microscope at the same time while he 
explains its functions. A system of eye- 
pieces and reflecting lenses like those in 
periscopes enables doctor and students to 
view the marvels of the human eye as 
magnified by a powerful microscope. The 
lens through which the subject looks is 
adjustable and an electric light in the 
apparatus permits the reaction of his eye 
to different conditions of lighting and 
focus to be studied. 

An adjustable face frame and chin rest 
hold the head of the person being exam- 
ined in a steady position. 








BUILT-IN HOSE REEL 
WINDS ITSELF UP 


WHEN your lawn needs sprinkling, it is 
a simple matter to spray it with the aid of 
a new built-in hose reel. Permanently 
installed in the basement and connected 
to the water supply system, it eliminates 
the need of fussing with a heavy coil of 
kinky hose. 

The nozzle is held within, easy reach, 
outside the house. A turn of a key unlocks 
the reel and turns on the water, and a 
gentle pull unreels any desired length of 
hose. After use, the key is turned again. 
Automatically a spring winds up the hose, 
locks it, and shuts off the water. 






















Below, opening the panel in 
order to place fabric over 
frame; and, at left, the frame 
with cloth held in place by 
heavy wires so appearance of 
re-covered chair can be seen. 














FRAME SHOWS HOW CHAIR, 
RE-COVERED, WILL LOOK 


A ‘new dress for the old chair is easily 
visualized with the help of this frame. Its 
center panel, which is detachable, is cut 
and sunk in the relief semblance of an 
upholstered chair. All that is necessary 
is to unfasten this panel at the top, lay 
over it a piece of upholstery material, 
and fasten it into place again. Heavy wires 
hold the material closely in the depressions 
of the relief. By this means the house- 
wife may almost see her own chair com- 
plete before she makes her choice. 
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KENTUCKY HOME HAS 
FIREPLACE OUTSIDE 


AN OUTDOOR fireplace aids a Kentucky 
home owner and his family to enjoy fresh 
air and sunshine during early spring and 
fall days when the air is inclined to be a 
bit chilly. The unique fireplace is built 
into the chimney of the house, facing out 
onto a wide porch. Fresh air and warmth 
are thus obtained. 


——_—_ 


YACHT’S HULL CONCRETE 


OBSERVERS at Stockholm, Sweden. 
recently noticed a small white yacht sail- 
ing about the harbor. Her hull seemed a 
dead white shade, without gloss or luster. 
It was made of concrete less than half 
an inch thick. This is believed to be the 
first use of such material in a small yacht. 
though during the war larger boats used it. 
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BIG COPS NO STRONGER 
THAN LITTLE FELLOWS 


Do Bic men make good policemen? W. 
Leonard Johnson, physical examiner for 
the New Jersey Civil Service Commission. 
finds that size requirements for policemen 
are based on the belief that big 
men are strong. By tests on 450 
applicants for police positions. 
he found that size bore no rela- 
tion to strength in men over 
live feet six inches tall. 

Further tests revealed that up to 165 
pounds, weight bore some relation to 
strength, but above that none. He said 
these facts showed that physical require- 
ments for patrolmen needed revision, as 
size alone does not indicate efficiency. 
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YOUR HAND LAWN MOWER 
NOW RUN BY POWER 


A LABOR-SAVING device for home garden- 
ers is a new power drive attachment that 
can easily be used with any standard type 
of hand lawn mower. The motor and driv- 
ing mechanism are mounted as a complete 
unit on the handle. A cross shaft with two 
rollers turns the mower’s wheels by fric- 
tion. The whole apparatus is clamped in 
place with a few bolts. 

Either gasoline or electric drive can be 

supplied. A small electric 


motor takes its current 

&. from a cord that is drawn 
“ behind the machine in the 

NS same manner as the cord 


on a vacuum sweeper. This 
drive is used chiefly for 


/ small Jawns. On_ larger 
4 ‘ lawns a two-cycle gasoline 
engine pushes the mower. 












It will run for eight hours 
on one gallon of gasoline. 
~ The electric drive weighs 
forty-eight pounds and the 
gasoline drive weighs fif- 
tv-four pounds. 


Attachment clamped to handle of lawn mower 
gives power to run any standard machine. 
Notice the two rollers, mounted on cross shaft, 
that turn the mower’s wheels by friction. 





PEDAL LETS YOU STEER CAR BY FOOT 


A DEVICE recently placed on the market 
by a Los Angeles, Calif., manufacturing 
firm enables auto drivers to steer by foot 
pressure for short distances. Pressing a 
foot pedal causes an arm to spring up and 
engage a spoke of the steering wheel. Then 
the car can be guided by a side-to-side 
movement of the pedal. 

This novel method of steering cannot be 





used where there are sharp curves to 
round. It is designed for open roads, when 
the driver wishes to light a cigarette, for 
example. A car can be steered only for a 
limited distance from one side to the 
other by it—enough to keep it going in a 
straight line or on a gently-curving road. 
The foot pedal extends out from the steer- 
ing column, between the clutch and brake. 














Above, the grip that catches a spoke of 
the steering wheel and which is attached 
to the pedal shown at left. When hooked 
to the wheel car can be steered by foot. 








ee nn ee ee 





Jury, 1931 


LAST UNITED STATES VOLCANO DEAD 
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Above, Mount Lassen, California, in last 
eruption. At upper right, old lava flow; and 
at right, geologists examining big vent. 


Movwnt Lassen, in northern California. 
last volcano in the United States, will 
never erupt again, according to the results 
of a study of more than a year by R. H. 
Finch and C. A. Anderson, of the geologi- 
cal department of the University of Cali- 
fornia. These investigators discovered that 
Mount Lassen’s activities probably ex- 
tended back to A.p. 500. Once, they found. 
it covered an area of several craters and 
that at least five times it has flooded 
northern California with lava, the latest 
occurring about 1849. 

Lassen’s last activity was in 1914, when 
smoke and hot cinders were thrown out, 
but no lava. The lava beds around Lassen 
cover hundreds of square miles and are 
perforated at frequent intervals with cav- 
erns of large size and great length, many 
of which have not been explored. Rivers 
flow from at least two of these caves, 











while smaller ‘“wet- 


weather” streams gush 
from others. ‘These _ {i - USE BICYCLE FRAME TO REEL UP WIRE 







lava beds are the wild- 
est part of California. 


Pedaling an old bicycle frame, a member of U. S. Signal Corps in Texas reels up telephone wire. 


As AN aid in reeling up field telephone 
wires, signal men of the United States 
Army at Fort Sam Houston, Texas, have 
rigged up the frame of a bicycle on a 
motor truck. The frame is fitted with 
pedals and saddle and connected by 
sprocket and chain to axles on which the 
wire reels are mounted. Seated on it and 
pedaling as he would on an ordinary bicy- 
cle, one man reels up the wire while 
another guides it on the drums. 





ANY ESKIMO HOME 
IS CALLED “IGLOO” 


Many textbook writers and movie direc- 
tors think that “igloo” is the Eskimo term 
for “‘snowhouse,” says Vilhjalmur Stefans- 
son, famous Polar explorer. Actually when 
an Eskimo speaks of his igloo he may not 
mean a house of snow. After ten winters 
in the far north, Stefansson defines an 
igloo simply as ‘‘a more or less permanent 
shelter for man or beast.” It may be built 
of logs, bones, stones, sod, or snow, accord- 
ing to the custom of the tribe. 
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OQ QUENCH the Great American 

Thirst, eleven billion bottles and 

glasses of soft drinks are consumed 

every year—enough to fill a giant 
bottle as wide at the base as a city block 
and twice as high as the Empire State 
Building, the world’s tallest structure! 
This means that, if you are a law-abiding 
citizen in good health between eight and 
eighty, you probably will drink an average 
of one glassful a day during the three hot 
summer months. 

These sweet, fizzing liquids, pink, 
orange, green or amber, will cool your 
parched throat at the ball-game, at soda 
fountains, or at roadside hot-dog stands. 






y 
ARTIFICIAL COLOR 


an Soft Dri 





50.000 POUNDS 


By GEORGE LEE DOWD, JR. 


But what will they do to your health? Are 
they as wholesome and harmless as they 
look and taste? 

In most cases, you may rest assured 
that they are. The Government sees to 
that. They are tested and approved (or 
condemned) by Government laboratory 
experts. Because soft drinks contain a 
small percentage of food value, they come 
under the control of the U. S. Food and 
Drug Administration. To enforce the 
Food and Drug Act, the Department of 
Agriculture maintains a staff of 530 admin- 
istrative officers, chemists, and other 
specialists in Washington and _ sixteen 
other important cities. It is part of their 
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When you visit the soda fountain 
you get food and stimulant because, 


P as this drawing shows, much sugar 
and fruit acid go into soft drinks. 


» 


Billions of bottles of beverages are drunk in America 
each year—Analyzed by the Government Pure Food 
Board, harmful ingredients are kept out of them—T his 
article tells why locally made drinks may prove injurious 


job to analyze your soft drinks, even if 
they consist of nothing but charged water. 

Still, there remains a certain risk, but 
there are tell-tale signs by which you can 
distinguish a good drink from a possibly 
harmful one. Unfortunately, the Federal 
authorities, under the law, have control 
only over bottled beverages and syrups 
that are shipped from State to State, but 
lack the power to test those that are sold 
in the State where they are made. As 
State and other local laws on the subject 
either are sketchy or non-existent, the 
small local manufacturer often can let his 
conscience be his guide as to what he will 
put into his brew. 


N GTHER words, when you order a 
nationally distributed product, you will 
get a safe drink. Whether you stop for it 
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at the humble roadside booth or at a mar- 
ble soda palace in the city, makes no dif- 
ference, except, possibly, in the price. But 
when you buy a locally made drink, and 
especially pink “lemonade” at a carnival, 
fair, or small circus, there is no way of 
telling with what horrible concoction you 
may assault the inner man. 

How can you tell the difference when 
the stuff is in a bottle? The cap and 
label will show you at a glance whether 
the drink is Government tested or not. 

For example, almost all fruit drinks 
contain artificial coloring. Cap or Jabel 
will tell you whether or not 
any has been used in making 
your beverage. If it has. 
this is no indication of poor 
quality. Nor need you be 
frightened because it has 
been “artificially flavored.” 
Both artificial colorings and 
flavorings must conform to 
the standards of the Food 
and Drug Administration. 
Sometimes, they are even 
beneficial. 


PECULIAR quirk in 
4% human nature is re- 
sponsible for the use of 
these substances in most 
beverages. As a matter of 
fact, you would probably 
refuse a glass of your favor- 
ite fruit drink if they had 
been left out of it. 

The reason is this: When 
the juice is crushed from 
strawberries, raspberries, 
grapes, and the like, it is cloudy because 
a fine residue from the fruit cells remains 
in it. Americans won't buy a _ cloudy 
drink, and so the manufacturer strains 
the juice through a filter or treats it 
with a clarifying chemical, such as 
kaolin. 5 

Either treatment clears the juice but 
robs it of much of the taste and flavor 
that make you like it. To replace them, 
the manufacturer has to resort to some 
harmless coloring and artificial flavoring. 
Fifty thousand pounds of coloring matter 
and five million pounds of fruit acid are 
annually used in this way. This increases 
the price of your drink, but you have 





Buying a soft drink from a roadside hot dog stand 
is just as safe as getting it at a city drugstore. 
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At right, the chemist is 
blowing off a sample of 
a well known beverage 
to distill it and find out 
exactly what is in it. 


Samples of all soft drinks 
are sent to the Food and 
Drug Administration and 
below a record is being 
made of sample received. 









your own prejudice to blame. There is 
no harm in cloudy fruit juice. 


NOTHER artificial process is brought 
into play in the making of root beer. 
You like it rich and foamy?’ The manu- 
facturer sees to it that you get it that 
way. The foam on root and birch beers 
and on sarsaparilla is a product of sapo- 
nin called “gum foam.’ Only one type of 
saponin is harmless or non-toxic. All other 
kinds cause diffusion of the hemoglobin, 
that is, the red coloring matter in the 
blood, and, consequently, anemia. 
However. you may drink your favorite 
brand of root or birch beer or sarsaparil- 
la with perfect peace of 
mind so long as it is the 
product of a national 
manufacturer, because the 
Food and Drug Adminis- 
tration considers drinks 
of this sort that contain 
toxic saponin as adultera- 
tions, and rules them out. 
Jealously guarding 
both your health and 
your pocket book, the 
Government insists on 
“realism” in the pictures 
on the labels. That does 
not mean that Uncle 
Sam sets himself up as 
an art critic. The author- 
ities have laid down a 
hard and fast rule that 
the manufacturer of a 
fruit drink cannot dis- 
play a picture of a fruit 
on his label unless the 
drink actually contains 
the juice of that fruit. All 






















of this was set forth in a long Court opin- 
ion with the amusing title: ““The United 
States of America vs Ninety-five Barrels 
(more or less) Apple Cider Vinegar”! 

One manufacturer had been using a pic- 
ture of an orange on his label for many 
years and describing his drink as contain- 
ing the juices of oranges and orange peels. 
He was ordered either to change his label 
or add genuine fruit juices to his product. 
Rather than destroy the value of his 
established trade-mark, he is now spend- 
ing more than $100,000 a year for the real 
juices. 

Sharing the popularity of fruit juices, 
root beers, and other ‘soda pops,” are the 
cola drinks. Here is a question thousands 
have been asking for years: Do they 
really contain a narcotic? They do, but 
very little of it. In addition to sweetening, 
acids, and carbonated water, they contain 
the juices of the coca leaf and the cola 
nut. For the leaves the manufacturers 
have to send to South America, while the 
nuts come all the way from Africa. And 
all that to give you that little “kick” in 
your drink! 


HE coca leaf contains morphine, but 

this is removed before its juice gets 
into the syrup. It is the cola nut that 
provides the slight stimulant—caffein, a 
narcotic. The question whether caffein is 
a habit-forming drug or not is still up in 
the air. In any case, the average bottle or 
glass of the drink containing it holds. only 
about one-half grain, considerably less 
than the quantity in an ordinary cup of 
coffee, tea, or cocoa. 

But the caffein in a cola drink does-not 
always come from the juice of the cola 
nut. Sometimes it is derived from coffee, 
tea, or cocoa. One manufacturer of such 
a drink is said to be the largest importer 
of tea sweepings in the United States. 

Are soft drinks nutritious? Do they 
actually stimulate? May they be taken 
without fear of harmful effects? 

These three questions J. W. Sale, chem- 
ist in charge of the Water and Beverage 
Laboratory of the Food and Drug Admin- 
istration in Washington, answers with an 
emphatic “yes,” provided, of course, that 
the beverages (Continued on page 128) 
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Tony Fokker Captures 


























When Peace Came the Great Airplane 
Builder Faced Wild Times That Took 
His Wealth and Threatened His Life 


Tony Fokker, in 1925, shows Henry Ford the principle of 
the tri-motored plane that had won in reliability race. 


By ROBERT E. MARTIN 


MURKY morning in November, 
1918, in a dim old arsenal in 
Schwerin, German revolutionists 


were holding secret court. The 
prisoner was a slender, twenty-eight-year- 
old Hollander with a:name familiar to the 
far reaches of the civilized world. He 
was Anthony Fokker, the Dutch designer 
whose fighting planes had carried Teuton 
aces to a thousand sky victories in the 
war just ended. 

For five years, Fokker had been work- 
ing day and night. The war had made 
him a Man of Destiny. 

From his birthplace on the far-off island 
of Java, he had come to Holland at the 
age of six, had become interested in avia-~ 
tion when the Wrights first flew in 
Europe, had built a flying machine before 
he ever saw an airplane in the air. Then, 
after vainly trying to sell his machines to 
England, to Russia, to Italy, to Holland. 
in the days before 1914, Fokker planes 
had become the mainstay of the air offen- 
sive of the Central Powers in the World 
War. 

Money had poured in. He had seen 
himself realizing his great ambition— 
accumulating enough capital to become a 
big builder of commercial planes. Then 
came the Armistice, and revolution sweep- 
ing the defeated nation; chaos, and Fok- 
ker’s capital disappearing like April snow. 

The revolutionists looted the banks, 
seized the factories, killed those who 
resisted. When the money was gone, they 
called on Fokker, marched him to their 
arsenal stronghold, and told him to s7nd 

to Berlin for large sums immediately or 


be backed against a wall and shot. When 
he returned to his lodgings. two armed 
guards walked at his side. 

But Fokker was more than a Flying 
Dutchman. He was a Fighting Dutch- 
man. He was thinking fast, determined 
to save his capital. When night came, he 
put on the clothes of his landlady’s son. 
slipped past the guards in the dusk, raced 
to a motorcycle hidden on a side street, 
and roared away toward a village, thirty 
miles off, on the main line of the railway. 

Expecting pursuit. he rode like the 
wind, without lights, fearing each moment 
he would strike a hole or an unseen object 
in the dark. At the village. he hid his 
machine in a deserted garden. A freight 
was just puffing out of the station. He 
scrambled aboard, and, with thousand- 
mark bills stuffed in his boots, “rode the 
rods” to Berlin. 


ATER, things quieted down. Loyal 
+ workmen wrote for him to return to 
Schwerin. Seeking to keep his men 
employed, he turned his plant into a 
canoe factory—and lost money. Then 
he tried manufacturing commercial scales 
—and lost more money. A final blow, that 
seemed a knockout, determined him to 
leave Germany. The terms of the Armis- 
tice ordered practically all airplanes, and 
“especially, all machines of the D-7 type,” 
destroyed. Fokker’s superiority was thus 
recognized by special mention in the 
Allies’ Armistice terms! 

But the cost of the advertisement was 
too high. It ended his future in Ger- 
many. More than that, much of his 


America 





Fokker with a model of his Southern Cross, 
the famous plane piloted around the world. 


precious capital was tied up in D-7 planes 
and motors, marked for slaughter. 
Determined to outwit the Allied Com- 


mission, he hired out-of-the-way barns, 


old cellars. vacant rooms, and in them 
hid 220 planes and 400 motors. When 
the Commission reached Schwerin, it 
found only a few government planes to 
destroy. 


(THEN began one of the most amazing 
smuggling plots of history. An airplane 
can’t be hidden any more than an ele- 
phant. Yet with spies on all sides, with 
the Allied commissioners watching like 
hawks, and with the borders guarded at 
every point, Fokker transported nearly a 
quarter of a thousand planes and several 
hundred motors across Germany and into 
neutral Holland, without detection! 

In long trains of sixty cars, the prize 
rolled to its destination. German sidings 
could hold only forty cars, so once the 
contraband material started on its way, it 
had to keep going. As each train neared 
the Holland line, a report of smuggling 
at another point along the border drew 
the guards away. 

All railroad officials were carefully 
bribed, those in Germany with money. 
those in Holland with models of Fokker 
planes, bicycles, and sewing machines. So 
well was the path of the goods “oiled” 
that when unmarked covers ran out at 
the factory, the last of the planes were 
hauled to Holland with “FOKKER” 
boldly lettered on the tarpaulins covering 
them! 

How much money Fokker made during 
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Holland with his fortune and his bride- 
to-be. 

Later, when they did cross the border, 
by train, Dutch officials refused to marry 
them. Newspapers had reported that 
Fokker was a German citizen and he 
could not convince them otherwise. Only 
by appealing to Prince Hendrik, the 
Queen’s husband, was he finally able to 
get married! 


Artes he sold the planes and motors he 
had brought from Germany, Fokker 
began manufacturing commercial machines 
in Holland. His five-passenger F-2 was the 
first cabin commercial monoplane ever 
built. It was the great-granddaddy of 
modern air-liners. 
In 1922, a sailplane competition was 

held among the Rhoen Mountains of 
central Germany. Here, the Flying 
Dutchman, wearing a white handkerchief, 

knotted at each cor- 
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Fokker in his own soaring plane took part in 
contests in the Rhoen Mountains in 1922. 


the World War, he will never know. He 
believes his profits mounted to nearly 
30,000,000 marks. But at least three 
fourths of this was lost before he reached 
Holland. 


| EGEND tells how the Flying Dutchman 
hopped off at midnight in a mystery 
plane freighted with millions and flew his 
money out of Germany. In fact, he did 
build a special two-seater for such a flight. 
but he was too closely guarded to make the 
hop. Most of the capital that reached 
Holland came on a little yacht that sailed 
away from Travemunde into the Baltic 
Sea one day, ostensibly on a pleasure trip. 

Another half million dollars arrived in 
a battered old suitcase. It was checked 
to Holland as belonging to the cook of a 
traveling diplomat. It got to its desti- 
nation hanging by one strap, with both 
locks sprung and the two halves gaping a 
half an inch apart. But miraculously 
enough, the fortune in bills of high 
denomination was intact. 

There is a romantic and little-known 
tale connected with the building of Fok- 
ker’s “money plane.” One day, during 
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Twenty-three years separate Fokker, center, from his first crude The next 
efforts to fly in his father’s attic and this mighty Pullman of the air. 


the war, he was yachting on a lake near 
Berlin, when the daughter of a German 
general was thrown into the water from 
another yacht. He leaped overboard to 
rescue her. Later, they became engaged. 


S he could not get married in Germany 
without giving recognition to the 
illegal decree that had made him a Ger- 
man citizen against his will, he designed 
the plane to carry two, so he could fly to 





In this plane, America, built for Byrd’s transatlantic flight, Fokker, with Byrd and his 
crew, had a miraculous escape from death when it crashed in test at Teterboro field. 





ner, as a cap, was a 
familiar figure. He 
piloted a soaring bi- 
plane that had been 
built at his factory 
according to speci- 
fications he had sent 
by wireless from 
mid-ocean. 

Once he jockeyed 
about in the rising 
air currents for thir- 
teen minutes, carry- 
ing a passenger who 
filmed movies of the 
crowd below. This 
was the first passen- 
ger-carrying soaring 
flight on record and 
the first time mov- 

| ies were taken from 
—-——- a sailplane in flight. 





year, 
1923, Fokker planes 
made a dramatic 


entrance into America. James A. Mac- 
ready and Oakley G. Kelly, two Army 
lieutenants, piloted one of the Holland- 
built giants, lifting five tons, on a non- 
stop flight from coast to coast. The 
single 400-horsepower Liberty engine 
pulled the big machine across the 2,520 
miles in a little more than twenty-six 
hours. Coffee put in their vacuum bottle 
in New York was still hot when they 
landed within sound of the Pacitic break- 
ers at San Diego, Calif. 

This historic monoplane now hangs 
beside a D-7, captured at the front, in 
the aerial Hall of Fame at the Smithson- 
ian Institution in Washington, D. C. 

By the time Fokker had sold $750,000 
worth of planes to the United States 
Army and Navy, he decided to establish 
an American plant and formed the Atlan- 
tic Aircraft Corporation at Hasbrouck 
Heights, N. J. In this plant were born 
many of the mounts that carried the aces 
of peace—Byrd, Balchen, Maitland, 
Hegenberger, Kingsford-Smith—to new 
conquests of the sky. 

The Dutch designer was working at top 
speed. Conferences, plans, designs, kept 
him busy from morning until night. With 
factories in two countries, he rushed back 
and forth across the Atlantic with the 
regularity of a commuter. On one of 
these trips he figured out a way to sling 
extra motors (Continued on page 131) 
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Blind Can Read Any Book with Aid of Electric Eye | FE 





OR the first time in history the blind ” 
can now read any printed book. An : ee 
electric eye in the “printing visa- =~ ee 

graph” virtually confers the gift of sight “a + 

upon the sightless. It instantly transcribes 4 ; 

the ordinary print of a book into raised, a 

magnified letters that can be read with a 


the finger. 
The machine, recently exhibited in New 
York City by the inventor, Robert E. 
Naumburg, of Cambridge, Mass., resem- , 
bles an office desk. When a book is ‘ r ce 
inserted, an electric eye in a rolling car- 2 . 3 
riage of brass roams back and forth across 
the printed page. What the “eye” sees is - 
reproduced in embossed letters upon a 
roll of aluminum foil at the machine's 
right. A blind young woman who had 
practised only thirty days upon the 
machine amazed spectators by reading a 
book as fast as the raised letters jumped 
up one by one beneath her fingers. 
After being read with the finger 
tips, the aluminum sheet may be pre- 
served for future reference or it may 

















be run through a pair of rollers like 
a clothe , . re yet ‘ning out the ~ ~ ~ ~ oo Above, Robert E. Naumburg, inventor of the printing 
a clothes wringe one 6 ' - ° - - visagraph by means of which the blind can read any 
letters, so it can be used again. . esas - printed book. At left, sample of raised letter it makes. tio 
How the machine is able to repro- - be = ’ . Ar 
m< 


duce ink-printed letters in raised type 
is shown in the diagram on this page. 7 tin 











The principle is simple. Two parts se 
compose the machine—a transmitter me 
and a printer. The transmitter reads - 6. @ 3 tee o We 
the book. Its impulses are forwarded - oe ? . set 
to the printer, which copies the let- i Poh? # i é st! 
ters in dots and lines upon the alu- ms = od th 
minum strip as the printing carriage en 
moves across it from left to right. operate a lever that shifts the eye 

This is done by drawing six tiny beams from line to line. aft 
of light, arranged in a vertical row, along Though it took the inventor op 
the printed line at the transmitting end. four years to perfect the printing th 
Each beam is a sort of exploring feeler visagraph to the point where it co 
for one of six printing bars in the printer; could read book type, he told 
the lowest one, for example, finds the Popvutar ScteNcE MONTHLY that les 
tails of letters like “p’s” and “g’s.” When he was constantly improving it. po 
one of the exploring beams strikes the Soon, he says, it will be able to co 
black part of a letter, it energizes the cor- read magazines and typewritten ey 
responding printing bar. The bar then letters. His most difficult problem th 
imprints a dot or line on the aluminum, _ was in finding a suitable recording tic 
depending on how long it is held in action. medium. He found it in an alu- of 


A blind person can make the adjust- minum sheet bearing a corrugated 
ments needed in inserting a book, and pattern, put there for ornament. 





































































SIX SETS OF IMPULSES TUNED TO _ , 7 eo 
DIFFERENT FREQUENCIES CAN TRAVEL 
WITHOUT INTERFERENCE OVER THE FILTER BOX RELAY PANEL 
SAME PATH OF WIRES, MUCH AS UNSCRAMBLES MAGNIFIES ELEC 
MULTIPLEX TELEGRAPHS” SEND IMPULSES FROM/+——J] TRIC CURRENTS meeemneneinats 1} 
MANY MESSAGES SIMULTANEOUSLY EACH BEAM ;——————_1] UNTIL POWERFUL _ Steen RNSS || 
ON THE SAME WIRES = sf] AND ~~ |ENOUGH TO OPERATES | | | 
WHIRLING DISK PRODUCES SEPARATES THEM PRINTING MAGNETS | | 
: SIX BEAMS OF LIGHT, FLICK | 
SLOT Pa ERING AT DIFFERENT RATES ee 11] 
STRIKING ON | 
LAMP 44 ALUMINUM FOIL ben 
TRANSMITTING a 
— onameme ™ FROM BENEATH ] 
/ Me MOVES EMBOSSED LETTERS PRINT RAISED Y 
IN THIS DIRECTION CAN BE READ WITH | FTTERS: 
ACROSS BOOK FINGER TIPS _ See 
ACTUAT 
PRINTING 
Bo BARS 
BEAMS —— . 
Tar . 
TRAVELING ALONG magll ie 





cme 
PRINTED LINE REG- Yoo 

ISTER BLACK- 7“ , ™ 
NESS OR WHITE- @> : 

NESS AT DIFFER- 
ENT HEIGHTS OF 
LETTERS. EACH 
BEAM IS AN "EXPLORING 
FEELER FOR A CORRESPOND 
ING PRINTING BAR IN 
THE PRINTER 






















EYE" PICKS 
YY UPALL SIx 
we BEAMS AT ONCE | 
AND SENDS ELECTRIC 
IMPULSES TO 
FILTER BOX | 


At top, inserting a book in the visagraph. 
Note the carriage holds the electric eye. 
Above, here is where the raised letters come 
up at the rate of twenty words a minute to be 
read with fingers. At left, diagram showing M 
how the electric eye reads the printed type. it 
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Potomac Bridge Rises Up to Open 90-Foot Channel 
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General view of the Potomac River and drawbridge that is opened 
when the two halves swing upward to open a 90-foot boat channel. 











WHIRRING machinery raises two sec- 
tions of the center span of the new 
Arlington Memorial Bridge over the Poto- 
mac River at Washington, D. C., permit- 
ting river craft a clear passage. both 
sections open upward on hinges like enor- 
mous trapdoors. Machinery and counter- 
weights for operating the two hinged 
sections are concealed below the bridge 
structure. In other bridges of this type 
these were placed in huge towers at either 
end of the draw. 

Since the Arlington Memorial Bridge 
affords a clear passage of ninety feet when 
open, it is said to be the largest bridge of 
the lifting-draw type ever built without 
counterweight towers. 

One man actually operates the two 
leaves of this unusual bascule draw. Every 
position of each leaf is shown him by 
colored lights on the table in front of his 
eyes as well as by a huge moving finger on 
the wall. He is in constant communica- 
tion by telephone with every other part 
of the bridge, which is 2.163 feet long. 





Above, raised span lets river craft through 
the Arlington Memorial Bridge. At the left, 
in control room where one man runs lift- 
ing machinery. Lights show span’s position. 
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MOSQUITOES USE CHIMNEY 
WHEN SCREENS ARE UP 


IN sOME southern parts of the United 
States, malaria-bearing mosquitoes are 
reported to enter houses through chim- 
neys. They choose this means of entry 
after doors and windows are screened. 
However, chimneys also can be barred 
against them. says the United States Pub- 
lic Health Service, by hanging a small 
quantity of naphthalene, of which moth 
balls are made, at the chimney top. 








WINDMILL BOAT AIMS 
AT HIGH SPEED 


KNowNn as the “windmill boat,” the 
strange craft at left exists only in the 
shape of a small model. A full sized boat 
built on the same principle should prove 
capable of skimming the ocean at high 
speed, its inventor declares. 

Louis Sher, of Philadelphia, Pa., who 
patented the craft, arranged vanes on a 
shaft so that they rotate it by wind pres- 
sure through vanes hinged at one edge 
only. As the shaft rotates the vanes swing 
edgewise toward the wind and then over- 
lap to form an unbroken surface against 
which the wind can exert pressure. 








Model of windmill boat as 
it will look when afloat. 
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MODEL VILLAGE FOR OLYMPIC ATHLETES NEW OUTBOARD MOTOR 
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ELECTRIC WORM DIGGER 
AIDS FISHERMEN 


AN ACCIDENT led to the invention of an 
electric fishworm digger. 

Last August, a party of radio men on a 
fishing trip at Bass Lake, Wis., rigged up 
an extension lamp on a cord, with a metal 
stake to stick it in the ground to aid in 
searching for worms at night. Electricity 
leaked into the ground through a defective 
lamp socket. Up came worms by the 
dozen. Currents passing through the earth 
shocked them and they sought escape at 
the surface. 

The result was the electric “worm dig- 
ger” shown in the photograph. When its 
metal rod is attached by a cord to a light 
socket or automobile battery, all the 
worms within a radius of six to ten feet 
come up a minute or two after the current 
is turned on. 

One Braceville, Ill., man uses the device 
to feed his chickens, ‘changing its position 
several times a day. A Joliet, Ill., golf 

course uses a dozen to keep away ‘large 
“nightcrawlers” that spoil the greens. 


A row of miniature “cardboard” houses 
stands at the side of a California stadium, 
where the tiny dwellings are being tested 
for their weatherproof qualities. If they 
prove impervious to rain and wind, they 
will serve as models for the village near 
Los Angeles that will house 3,000 athletes 
during the Olympic Games of 19532. 

When the contestants arrive from all 
parts of the world, each will find a house 
patterned after the architecture of his 
own country. Dwellings in French, Span- 
ish, German, and American styles have 
been modeled. Each provides lodging for 
four men. 

The group of several hundred houses, a 
1,200-foot-long dining hall, and a large 
administration building will be laid out in 
streets like a city and known as “Olympic 
Village.” It will be the first time since 
the games of ancient Greece that the 
athletes will be centrally housed and fed. 

Since the structures are as temporary as 
those of a “boom town” of gold rush days, 
their roofs and sides will be covered with 
wood-fiber insulating board. 


IS COOLED BY AIR 


A NEw type of outboard motor, devel- 
oped by a mid-western manufacturer, has 
a flywheel which acts as a cooling fan. 
Blades cast into its rim draw air down 
over the engine cylinders. Vanes cast into 
the cylinder walls according to standard 
air cooling practice are cooled by the 
rushing stream of air from the whirling 
flywheel. 

Using an air cooling system with these 
engines has made them lighter than those 
cooled by water, which, up to this time, 
has been the usual practice. This is an 
advantage, for these little motors, so pop- 
ular with motorboat fans, often have to 
be carried about by hand, as frequently 
the engine is removed when the boat is 
not in use or when it is desired to use 
different motors in a boat. 





Blades are cast into the rim of this outboard 
motor flywheel to force air down to cool engine. 





LEARN HOW TO BUILD GIGANTIC MIRROR 


WHEN the biggest telescope mirror .in 
the world was ordered, nobody knew how 
to build it! That was the situation until 
General Electric engineers recently an- 
nounced they had succeeded in making a 
five-foot two-ton disk of fused quartz, the 
largest mass of that substance in existence. 
The same process, they say, 


entire thickness is formed with a spray 
of molten quartz. A steady hum permeates 
the room, the drone of eight hundred kilo- 
watts of electricity used in the heating 
apparatus. 

The mirror will be large enough to hold 
two automobiles side by side. 





will build the 200-inch mirror 
for the California Institute of 
Technology, Pasadena. 

At the center of a huge 
room in the West Lynn, 
Mass., plant where the tests 
were made, a bright yellow 
glow issues from the twelve- 
foot electric furnace where 
the mirrors are built up. The 
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Through eye shields engineers, above, watch 
quartz slab built of spray. At left, a sugges- 
tion of the size of the new 200-inch mirror. 
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SUB, OUT OF WATER, 
SHOWS ITS “TEETH” 


A Bic “fish” out of water is the British 
submarine Oxley, attached to the Austra- 
lian squadron, as it was photographed the 
other day in dry dock. This unusual pic- 
ture of an undersea fighter gives a good 
idea of its “teeth,” or the tubes from 
which it fires torpedoes. 

Unlike the torpedo tubes of destroyers, 
which are mounted on the open deck and 
can be pointed like guns, the tubes of 
submarines are built rigidly into the hulls. 
Thus, when one of the deadly weapons is 
to be fired, it is necessary to “aim” the 
vessel at the target. 

The surprising height of the submarine 
in comparison with its narrow beam is 
also clearly shown in this picture. 








HIDDEN TEAR GAS GUARDS NEW SAFE 


SHOULD an unwary 
burglar attempt to cpen 
a safe of new design, he 
would suddenly burst into 
tears—and dash for the 
fresh air. A flood of tear 
gas accounts for the speed 
of his departure from the 
vicinity of the safe. 

Any effort to burn, drill, 
or knock off the combina- 
tion on the door of this 
safe automatically releases 
the blinding vapor from a 
hidden vessel within it, 
thus routing the intruder 
in short order. 

So effectively did this 
device frustrate the efforts 
of two bandits to rob a 
Philadelphia concern re- 
cently that police easily 
captured them as_ they 
wandered, dazed and half- 














blinded, about the build- 
ing in an effort to escape. 


Burglars are baffled by this new type bank safe, unless they 
have brought gas masks, as it contains tear gas freed by door. 











“MIKE”? HELPS KEEPER CARE FOR FOXES 


WHEN valuable silver fox cubs squeal 
for food at a Thuringia, Germany, fox 
farm, the keeper. though he may not be 
near enough to hear them, knows imme- 
diately that they are hungry. Each cage 
contains a microphone, carefully 


is happening in any particular cage. He 
is thus able to interrupt fights that might 
otherwise prove costly or hasten to the 
relief of a cub whose whines suggest ill- 
ness, or perhaps only hunger or thirst 





shielded from inquisitive paws by a 
guard of wire netting. 

Electric wires lead from the 
microphone to the keeper’s house, 
where they are connected through a 
selecting switch to a standard loud- 
speaker. By turning the switch, 
the keeper can listen in upon what 
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Above, a cage for silver foxes at Thuringia, 
Germany, in which has been placed a micro- 
phone in shield attached to ceiling. Left, 
the keeper listens in over his loudspeaker. 


BALLOON TIRE ON 
WHEELBARROW 


EveN wheelbarrows 
now have pneumatic 
tires, Whose air cushions 
make work easier for 
gardeners in the city 
parks of Birmingham, 
England. When barrows 
are loaded, the broad 
rubber treads of balloon 
tires on their wheels do 
not sink into soft ground, 
do not injure lawns, and 
are not noisy on paved 
walks. Tires are inflated 
with small hand pumps 
similar to those used for 
bicycle tires. 





WALKER IN DELAWARE 
MUST SHOW SIGNAL 


NIGHT pedestrians on country roads in 
the State of Delaware are now required 
to show signals. They must either carry 
a white handkerchief conspicuously dis- 
played or a lighted lantern. Without a 
display of the proper signals during the 
hours of darkness, a Delaware walker is 
in the same class as a ship running with- 
out lights—he has no claim against the 
person accidentally injuring him. 





NEW YORK NOW PLANS 
MECHANICAL HEAVEN 


NEW YorKERS, according to Dr. Clyde 
Fisher, curator of astronomy at the Amer- 
ican Museum of Natural History, New 
York City, soon may see a working model 
of the heavens. Plans are proposed for 
erecting a planetarium, similar to the one 
in Chicago described in an earlier number 
of this magazine (P. S. M., Jan. ’29, p. 
20), in the New York museum. A hemi- 
spherical dome will be the stage on which 
about 5,500 stars will perform for the 
benefit of spectators. 
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Explorers Defy Death to Climb %$ Wild Himalayas 




















At left, this newly al C. C. Visser, Dutch geologist, has 
discovered glacier _ recently returned with his wife and 
is so treacherous has NN aids after a thrilling trip through 
and confusing that i “g) the northwestern section of the 
the Visser party Fi Himalayas. Pictures on this page 
were lost in it for 2 i show the difficulties and dangers he 
forty-eight hours. - . a) had to overcome. Below, his cara- 
rc van is seen passing through a mon- 

- _ ument which is built over a grave. 





























Visser encountered many wild 
mountain streams like this which 
were crossed only by great effort. 
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At left, dragging a boat 
of skins into the Shyok 
River which, but for the 
frail rafts, would have 
halted the expedition. 
Above, getting ponies 
through deep snowdrifts. 
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CHILDREN ARE BARRED. In 
California, playgrounds reserved 
exclusively for adults have been 
established in eleven cities. Many 
outdoor and indoor games are played 
and the charge is nominal. Below, 
Pasadena players ‘“‘measuring up”’ in 
a championship game of lawn bowls. 





WOMEN TAKE AN ACTIVE PART. Women, growing old in the ways of 
the world, are prominent in all of the outdoor games. Here they are seen, 
with the men, playing at shuffleboard, which is one of their favorite games, 
rivaled only by roque. At the right, photo proves that the card game section 
has its devotees. At these tables, placed in the shade of the big trees, the 
bridge players find opportunity to enjoy themselves during the afternoons. 


Old Folks Can 
Play Around 
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A CHAMPION AT NINETY- 
TWO. The best horseshoe pitcher 
among the old folks at the San 
Diego playground is a young fellow 
of ninety-two. This photo, above, 
shows an eighteen-man horseshoe 
pitching tournament in full swing. 


LEARNING FROM A MASTER. Above, left, the 
adult of eighty is teaching the youngster of merely 
seventy exactly how the shots in roque should be 
played. This is only one of the half-dozen roque 
courts maintained by the city of San Diego. Similar 
courts are at all of the California adult playgrounds. 
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BALL SHAPED OIL CAN 
SPRAYS LUBRICANT 


A New type of oil can, shaped like a 
ball, creates its own pressure for project- 
ing a fine spray of lubricant. The globular 
metal container has a nozzle, opened and 
closed by means of a hand screw. The oil 
or grease in the gun is dissolved in lique- 
fied gas. 

When the container is shaken, the gas 
creates a pressure and forces a spray of 
lubricant through the needle valve if it is 
opened with the screw. The can, it is said, 
is especially effective for oiling automo- 
bile springs and for coating metal sur- 
faces to protect them from rust. 


ee 


NEW SUBURBAN TAXI HAS 
THREE COMPARTMENTS 


Newest of motor buses for American 
suburban service is the “taxi bus,” a 
diminutive vehicle built on the compart- 
ment system used in European railway 
coaches. Instead of meeting trains with a 
small fleet of ordinary cabs, the suburban 
taxi operator meets them with a taxi bus. 
one of which replaces at least three small 
cabs. Each bus seats eighteen passengers, 
six in each of three compartments. Since 
a compartment is three seats wide, a taxi 
bus is no wider than an ordinary auto. 

At each seat is a metal stanchion or 
column, in which there is a coin slot. In 
this a passenger deposits his fare after 
taking his seat. An_ electropneumatic 
device then carries it to the “taxi driver.” 
Change or transfers are issued to passen- 
gers desiring them by a separate tube. 
Each compartment has its own entrance 
and exit doors worked by compressed air. 
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A stupIo in which you can 
pose your own portrait was 
demonstrated in New York 
City recently by its inventor, 
Luther G. Simjian, photograph- 
ic director of the Yale medical 
School. Visitors enter a small 
room alone and try the effect 
of different poses before press- 
ing a button that works the 
hidden camera shutter. Mir- 
rors enable them to see what 
each pose will look like in a pic- 
ture before they press the but- 
ton. There are no attendants to 
make sitters self-conscious. 

For full-face pictures they 
face a mirror at the corner of 
the studio compartment. Press- 
ing the button causes this mir- 
ror to move vertically, uncov- 
ering the camera !ens and snap- 
ping the picture. If profiles 
are desired the sitter faces a 
mirror arrangement at either 
side of the room and presses a 
button under oné of two open- 
ings. A concave lens in front of 
the mirror reduces the image 
the sitter sees from lifesize to 
portrait size. 
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NOW YOU CAN POSE YOUR OWN PHOTO 




















In this studio you can pose yourself for your own 
photo. Note mirror that shows sitter how pose looks, 





SEARCHLIGHT PRINTS AD ON BUILDING 

















Above, projector of skywriting 


machine. 


At right, the ad on Empire State Building. 








New taxi buses for suburban service are built in three compartments, each of which 
has its own entrance and will accommodate six passengers whose fare is taken by machine, 











_Ovrt of the darkness of New York City’s 
night sky not long ago sprang a powerful 
beam of light that came to rest on the 
Empire State Building. The huge “spot 
light,” ten or fifteen stories high, was an 
advertisement in luminous letters. 

This was a demonstration of the sky- 
writing sign invented by H. Grindell- 
Matthews, British scientist. The search- 
light came from what looks like the frame- 
work of an oil-well derrick. At the end of 
the framework is a lens that acts like a 
magnifying glass on the rays of the search- 
light. These passed first through a stencil 
on which the advertisement was cut out. 
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Plane Hooked to Dirigible to Get Safe Aircraft 


DIRIGIBLE FLIES AS FREE 
BALLOON AFTER DROPPING 
PLANE UNIT 





— OUTER ENVELOPE. a 
f. \ ; =. 
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CONNECTING ¥ 
MEMBER 


‘HOW COMBINED PLANE- DISABLED AIRPLANE’ 







IR 1N — INTO SOCKET 
. eieticnt SOCKET PILOT'S IN PLANE SECTION DROPS 
UNTIL DETACHED AWAY AS GAS BAG 
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AIR PLANE 


CONNECTING MEMBER 
SECTION 


ON DIRIGIBLE 







PIN SOCKET 
ON AIRPLANE 


HOW UNLOCKING MECHANISM 
RELEASES GAS BAG IN EMERGENCY 


SPRING 


Proposed craft that 


PILOT PULL , , 
K r ee joins plane to dir- 





BACK THIS STICK nl nasal 
TO DETACH AIRPLANE TO REAR ae igible. Center view 
FROM GAS BAG CONNECTOR é shows how wings 
and engine are cut 
50.- free in emergency. 





BILL for the appropriation of $50. 
000 to construct a strange hybrid 
aircraft, half dirigible and half air- 


plane, was offered in the last Congress. WEATHER MEN TO 

















After a hearing, the Army Air Corps was DISCARD KITES 

directed to test its possible military value 
before action was taken on the proposed PLaNs calling for the use of 
appropriation. airplanes instead of kites in ascer- 


Meanwhile the inventor of the unusual _ taining conditions above the earth 
airship, George W. Hardin, a county pub- are being made by the United 
lic school superintendent of Greeneville, States Weather Bureau. Experi- 
Tenn., told PopuLAR SCIENCE MontTHLY ments to determine the value of 
that his craft was a vehicle of many the idea are under way. Planes 
uses. A personal, or family, model would 
carry a commuter safely and swiftly 
between his home and his job, and take 
his family on week-end jaunts. Other 
models would carry freight, troops, or 
mail at 100 miles an hour. 

Pilot and passengers would ride in the 
upper, or gas bag, part of the machine. 
Should the airplane or lower section run 
out of gasoline, or its motors fail. a forced 
landing is unnecessary. The pilot pulls a 
lever that drops off the airplane section. 
as shown in the diagram, and the gas bag 
floats away like a free balloon. In nor- 
mal forward flight the wings give added 
support and maneuverability. 

Hardin is not an aeronautical engineer 
and as a result, he says, there doubtless 
are technical flaws in his plans which the 
Army experts could correct. At present 
it is intended to make the gas bag just 
large enough to lift pilot and passengers 
—thus forming a sort of aerial lifeboat. 











At left, installing meteorologi- 
cal instruments in airplane with 
which Weather Bureau pians 
to replace usual kite, above. 


equipped with self-register- 
ing instruments to record 
conditions of free air will 
make daily flights. The 
Naval Air Corps and some 
commercial air transporta- 
tion companies have blazed 
the trail in obtaining 
weather data with planes. 
The fact that the method is 
practical has thus been dem- 
onstrated. Unusual signif- 
icance attaches to the exit 
of the old-fashioned kite, 
since it has functioned sat- 
isfactorily for thirty years. 



























Below in the foreground is the port- 
able mooring mast erected near the 
hangar in which the world’s biggest 
airship, Akron, is being completed. 








FLYERS JUMP TO ESCAPE 

DEATH AS BOMB BURSTS 

PRACTICING bomb-dropping near Lang- 
ley Field, Va., two Army airmen released 
their last two missiles but no bombs fell. 
Looking over the side, the pilot saw the 
bombs .caught in the plane’s undercar- 
riage. Loop-the-loops and spins failed to 
shake them off. Over the side went the 
two men with their parachutes. A few 
seconds later, there was a terrific explo- 
sion. The airplane was blown to bits. 


— 


TRUCK MOTOR POWERS 
HOMEMADE PLANE 


THe motor that once drove a 1919 

model flivver truck on Hugh Zimmer- 
man’s farm at Omega, Okla., now runs 
the farmer's airplane. Zimmerman became 
interested in aviation and built his own 
plane without professional assistance. 
For motive power he took the 
engine out of his old light truck. 
Then he taught himself to fly by 
first taxiing over the ground with- 
out wings, and then taking short 
hops with wings in place. Now 
he flies his children to school. 
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TIE AKRON TO MOVABLE MAST 


AN ODD-LOOKING self-propelled vehicle 
is the portable mooring mast that will do 
away with ground crews for “walking” 
the U. S. S. Akron, world’s largest dirig- 
ible, in and out of the titanic hangar in 
which she is being built at Akron, Ohio. 
The spidery pyramidal structure, eighty- 
five feet high, is carried on three cater- 
pillar treads—two for propelling it and 
one for steering. It is driven by electric- 
ity, supplied by a gasoline engine driven 
generator carried in a central housing. 
This also contains the airship mooring 
winches. 

A light steel ladder fixed to the side of 
the tower gives access to the dirigible 
when she is moored to it. For the pro- 
tection of those who may have to use the 
ladder, it is inclosed for its entire length 
in a steel cage. This prevents people 
from being blown off it in high winds, 
and gives them a feeling of security as 
they climb its eighty-five feet on slender 
steel rungs and narrow sidepieces. This 
portable mooring mast is much larger 
than the one used for the U. S. S. Los 
Angeles, which has to be towed. 





PAINT SQUARES ON ROOF TO AID PILOTS 

















Roofs of the buildings near the Army’s new flying field, at San Antonio, Texas, have been painted 
in big checkerboard squares of black and yellow to increase their visibility and aid pilots. 


Arr crashes in landing and in taking off 
at Randolph Field, the Army’s largest 
and newest flying field, at San Antonio. 
Texas, are rendered less likely by paint- 
ing huge checkerboards on the roofs 
of buildings surrounding the air field. 
Mammoth squares of black and yel- 
low, selected as the most desirable 
design by Army experts, increase the 
visibility of the roofs from aloft and 
serve to mark the boundaries of the 
field as well as to warn airmen of the 
danger of crashing into the roofs in 
coming in for a landing. 











GALE TESTS PLANE 

Wiyp roared at a_four-mile-a- 
minute pace through a new wind 
tunnel erected at the California 
Institute of Technology not long ago. 
Above, Hugh Zimmerman, Omega, Okla., at work The high speed was reached in a 


on his homemade airplane. At left, truck motor S . s a 2 
from an old discarded car that he salvaged and put test. A 200-mile wind is sufficient 
to work driving the plane in which he makes flights to test any airplane model, and this 


with his children, flying them to and from school. speed is used ordinarily, 
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STREAMLINED AIRPLANE 
TIRE REDUCES FRICTION 


STREAMLINED tires for airplanes, that 
cut the air as the bow of a ship cuts 
water, are a recent product. The new 
tires are roughly triangular in cross-sec- 
tion, with their treads forming an apex or 
point of a triangle. They are clamped to 
wheels of special design by demountable 
rims, making the job of changing tires 
quick and easy and preventing the tire 
from sliding when brakes are applied sud- 
denly or landings made with heavy loads. 
They carry but ten pounds of air. 

The outer face of the wheel is unbroken 
by any hub projection, and the tire fits 
snugly to the rim. Thus, when a tire is 
mounted on a wheel, there is a gentle 
curve from its pointed tread to the hub, 
giving a shape something like what you 
would have if you held two saucers with 
their upper rims joined. The wheel is 
larger in diameter and width than air- 
plane wheels now in use, making room 
for larger and better brakes within it. 














FIRST AIR AMBULANCE BUILT FOR ARMY 
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GRACEFUL as a bird of mercy is the 
U. S. Army Air Service’s new flying 
ambulance, said to be the first plane con- 
structed especially for this purpose. 
Painted a gleaming white, the big Fokker 
hospital ship bears a broad red cross, 
painted on her side. Twelve patients, as 
well as doctor and attendant, can be 
carried in her cabin. The pilot sits in an 
open cockpit on top of the fuselage, a 
short distance behind the wing. The plane 
is a single-engined monoplane. 


FIRE EXTINGUISHER FOR 
PLANE IS AUTOMATIC 


AN ELECTRIC flame detector is the 
brains of an automatic fire-extinguishing 
system for airplanes, demonstrated 
recently by its inventor, Robert Irving, 
at Roosevelt Field, N. Y. It works on 
the principle that an electric flame con- 
ducts electricity. 

Pairs of electrodes, placed at strategic 
points in a plane, would be short-circuited 
the moment they were wrapped in flame. 
Instantly the extinguisher would go into 
action, spraying a chemical that puts out 
the flames. The whole apparatus weighs 
only twelve pounds, and in appearance 
resembles a small radio receiving set. 
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First ambulance airplane has been built for the U. S. Army. Note red cross on its side. At top, 
a patient being taken aboard the air hospital which accommodates fourteen, including doctor. 





ARMY HAS SHIP TO SAVE PLANES AT SEA 


A sPEEDY white craft with the high 
flaring bows of a torpedo-boat destroyer 
is the United States Army Air Service’s 
new airplane rescue vessel, H-1. She has 
been designed and built for use in Pan- 
ama waters. Should an Army aviator 
come to grief while flying over water, 
this smart-looking boat will come dashing 
out to his rescue. ; 

Not only will the aviator be 7 


All steel welded ship de- 
signed to save Army planes 
that are forced down at sea. 


saved, but special equipment on the H-1 
enables her crew to salvage his plane as 
well. A crane amidships with a long 
boom will haul the plane aboard, if it is 
too badly damaged to tow. The H-1/ is 
built of welded steel, and is sixty-four 
feet long, driven by Diesel engines. 

Besides its plane-salvaging operations, 
the craft will be used for general derrick 
work and for mine laying. 













NEW SET OF INSTRUMENTS 
GIVES PLANE FULL TEST 


A NEW set of airplane instruments 
makes a compact test kit for trying out 
a plane’s airworthiness. It is mounted 
as a single unit in a small portable casing. 
This “portable instrument board’ is 
designed to be worn strapped to the knee 
of a Department of Commerce inspector 
as he checks planes for their certificates. 
It will indicate take-off time, gliding 
speeds, stalling speeds, rate of climb, and 
ability of multi-motored ships to main- 
tain altitude with one engine cut out. 






































































PISTOL GRIP SAW SET 
POUNDS TEETH IN LINE 


A NEW saw set that works as easily as 
firing a pistol is expected to prove a con- 
venience for carpenters and woodworkers. 
A small anvil is attached to a pistol grip. 
Light pressure on a trigger draws a ham- 
mer back and compresses a spring. When 
the hammer is released the spring drives 
it against a tooth of the saw held in front 
of the anvil. An adjusting screw increases 
or decreases the force of the hammer’s 
blow. Though small, light in weight, and 
easily carried in a tool box, it does as 
good work as large factory machines. 





New saw set with hammer worked by a spring 
aligns teeth with carefully controlled blows. 
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“T”-SHAPED WEATHER 
VANE AIDS FLYERS 


To ap flyers about to land, a Chicago 
manufacturer has designed an enormous 
weather vane. In bringing his plane down 
the pilot must know the direction and 
strength of the wind on the field below 
him. He gets this information from the 
new vane built in the shape of letter 
“T” rotating on ball bearings and topped 
by colored electric lights for night flyers. 

A vertical fin at the tail swings the 
crossbar into the wind. A small flapper, 
hanging below it and actuated by the 
wind, works a series of contacts that turn 
different lights on or off. These tell the 
pilot the strength of the ground wind. 





GIANT SHOE IS BIG WARSHIP’S FUNNEL 


Tue picture below shows what looks 
like an enormous shoe, but it takes a lot 
more cleaning and polishing than does any 
real shoe. Seamen of H.M.S. Warspite, 
one of Britain’s larger battleships, swarm 
over the big sea fighter’s shoe-shaped fun- 
nel, putting a “shine” on it. Slung in 
bo’s’n’s chairs and on swinging scaffold- 
ing, they dangle down one side of the 
enormous smokestack like flies on a 














wall, giving it a new coat of gray paint. 

Smoke flues, from two separate sets of 
boilers far below decks, brought up above 
the deck level before being joined together, 
give this great smokestack its shoelike 
appearance. Had they been united below 
decks it would have been necessary to 
pierce a great hole in a water-tight bulk- 
head, besides taking up valuable room in- 
side the ship needed for other purposes. 











Smoke flues from separate sets of boilers far below deck are joined together above deck to 
form this shoe-shaped funnel. British seamen are here seen giving it a new coat of gray paint. 
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MAIL ROCKET IN TEST 
RISES 6,500 FEET 


Two hundred spectators in a field near 
Osnabruck, Germany, were startled by the 
roar of explosives as the first mail rocket 
leaped into the air. They saw it flash 
straight upward out of the cloud of smoke 
and in a few seconds fade from sight. In 
this test the rocket carried only a few 
postal cards. The five-foot model that was 
used reached an altitude of nearly 6.500 
feet. When it began to fall, a pair of wings 
automatically unfolded, and it glided 
gracefully to earth. 

Engineers dream of shooting mail across 
the Atlantic in a few hours by means of 
giant rocket planes. Such craft would soar 
into the thin layer of air surrounding the 
earth at a height beyond the reach of pres- 
ent planes. Flying in this layer, called 
the stratosphere, they hope to attain 
speeds impossible for aircraft of today. 
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Amazing New Paints Found by 


























Old Slow-Drying Pigments Go in 
Discard —Special Coverings Now 
Manufactured for Special Woods 


By MARSHALL ANDREWS 


HEN a contractor’s workmen 

painted the White House at 

Washington recently, ‘the Presi- 

dential mansion received some- 
thing like its sixtieth coat in 116 years of 
white lead, oil, and dryer. This paint, 
unlike that which covers your house, if 
it is made of wood, and the interior wood- 
work at any rate, serves a decorative pur- 
pose only. 

Modern house paint, however. 
must perform many functions in 
addition to the one of merely 
making the building look nice. 
Foremost is protection, and each 
vear science is finding an increas- 
ing number of ways in which paint 
can be made more effective in 
preserving wood. 

Still, the decorative function is 
not forgotten. Paints today come 
in more colors and shades of color 
than ever before. The applica- 
tion of paint has, in recent years. 
been undergoing a revolution as a 
result of the new facts about paint 
that have been discovered in a 
thousand laboratories. 

Quick-drying lacquers, made 
possible by the use of butyl ace- 
tate, are common. A paint manu- 
facturer recently has discovered 
a secret formula by which house 
paints dry as quickly as lacquers. 

Paint is most important for its 





These weather exposure racks are used by experimenters to test the 
effect of sun and rain on the panels coated with new kinds of paint. 


hemists 





In order that color standards may be maintained at absolutely 
a constant shade, the photometer, which measures color by 
light, is used. Each new batch of paint must be thus tested. 


research in laboratory is making paint 
handsomer, hardier, easier to manufacture 
and apply, and with a greater moisture 
resisting quality. 

Some of the most important work with 
paint now being done is that of the United 
States Forest Service in its laboratories 
at Madison, Wis., and by field workers 
all over the country. The Institute of 





Paint and Varnish Research, maintained 
by paint and varnish manufacturers at 
Washington, D. C., and presided over by 
H. A. Gardner, also is constantly studying 
the problem. Practically all of the more 
than 300 paint manufacturers maintain 
chemists in their own plants, who are 
constantly seeking to improve individual 
products. 

Perhaps the most notable recent 
discoveries in the field of paint 
have been those of the Forest 
Service in connection with the 
needs of special paints for special 
woods and with the use of metal 
as an ingredient in waterproofing 
paint. 


point must not only protect 
wood from the weather, but it 
must itself be protected from the 
wood. Strangely enough, the 
coating of paint that adds years 
to the life of a wooden structure 
suffers constant attack from the 
material it protects. Chemical 
constituents of the wood, the 
wood texture, and moisture ab- 
sorbed by the wood and con- 
ducted by it to the paint all con- 
tribute to the breakdown of the 
protective coating. 

Everyone has seen paint on the 
side of a house accumulate small 
blisters which, when broken, are 
found to contain a dark colored 








moisture resisting properties. The 
improvement of these has long 
occupied chemists. Unceasing 


An example of what happens when wrong paint is used on the 
wrong wood. Failing to stick properly, it flakes and falls off. 


liquid. As soon as this broken 
blister has dried, the loose paint 
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as soon as it is built, 
causing a wide differ- 
ence in temperatures 
among the wooden parts 
of the structure. These 
differences are naturally 
conducive to the collec- 
tion of moisture. 

Often mold is found 
to have accumulated on 
painted wood under con- 
ditions of dampness. 
Painting will not relieve 
the situation, according 
to Browne. 

“Paint is not itself 
toxic to fungi,” he told 
me. “In fact, a few 
fungi can even use it as 
food. It is essentially a 
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in the fight against wood decay through 
the use of paint in combating moisture 
come experiments that have been con- 
ducted since the World War with various 
metal ingredients. During the war days 
of frantic production, the tendency of 
damp airplane propellers to warp caused 
much trouble. At that time, chemists 
devised the method of coating the wood 
with aluminum leaf which, until recently, 
was the most effective known. 


OW, however, following exhaustive 
4‘ experiments in which eighty-four dif- 
ferent types of coatings were used, George 
M. Hunt, principal chemist of the Forest 
Products Laboratory, has announced that 
a coating containing aluminum powder as 
the principal moisture resisting ingredient 
has been found the most satisfactory. 
Not only does the use of aluminum pow- 
der result in a paint with a very high fac- 
tor of moisture resistance, but it may be 
applied with either a spray or a brush. 

In the long series of experiments 











































Paint is being applied to this house not only 
for beauty, but also to end weather ravages. 


hardens and falls off, leaving the wood 
exposed. 

These blisters are caused by the mois- 
ture in the wood. Blisters on the sunny 
side of a house are not caused by the 
action of the sun on the paint. They are 
the result of the sun’s heat vaporizing 
water in the wood. The expanding vapor 
pushes the paint away from the wood, 
and there is your blister. For that rea- 
son, according to F. L. Browne, senior 
chemist at the Forest Products Laboratory 
of the Forest Service, a southern expo- 
sure is not always the best for house paint, 
even though it may be considered best 
for the house. 


URTHERMORE, a house built in the 

fall or winter usually will not hold 
paint as well as one built in the summer 
or spring. The reason is simple. Houses 
built in the cold months are more likely 
to be exposed to moisture from rain or 
snow while under construction. Also, the 
house is usually heated from the inside 


Much paint is now sprayed on, a meth- 
od made possible by new ingredients. 


surface coating that only slightly 
penetrates wood. Even if a coat- 
ing entirely impervious to the fun- 
gus spores were constantly main- 
tained over the surface of the 
wood, the infection is 
almost certainly present 
in the wood to begin 
with. The influence of 
a paint or varnish coat- 
ing on decay is, there- 
fore, a question of mois- 
ture content.” 

Taking a leading part 
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In this room all the solvents used in paint making are checked. Each has a definite range 
of distillation and tests are made to be sure temperature reactions are within the range. 
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The use of tung oil in 
paint has given America 
a new industry, and this 
tung oil fruit was all 
grown in United States. 


included in this re- 
search, some of the 
wood panels were 
electroplated with 
copper, covered with 
vulcanized rubber, 
enameled, coated with bakelite, or incased 
in riveted metal. A few of the coatings 
proved to be more resistant to moisture 
than aluminum powder, but expense, diffi- 
culty of application, and other considera- 
tions rendered them impractical from a 
commercial standpoint. 

Balky doors, stuck windows, warped 
and cracked floors, and teetering chairs 
and tables are the results of changes in 
the shape of wood caused by moisture. 
The use of aluminum paint, impregnating 
the woods with (Continued on page 130) 
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New Ship to Map Ocean’s Floor 


METER REVEALS” 
CONDITION OF 


BATTERIES THAT 





OPERATE FATHOMETER ( 


AMPERES~ 
VOLTS 
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RED LIGHT INDICATES 
DEPTH OF OCEAN BOTTOM 
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Detailed drawing shows how ship will map 
ocean’s fioor. Insert, the new Hydrographer. 


Drawing by B. G. Seielstad 


ly for the purpose of mapping the 

ocean floor, the 167-foot Hydrog- 
rapher slid down the ways recently at 
Norfolk, Va. Soon the U. S. Coast and 
Geodetic Survey’s motorship will chart 
the ocean bed from Maine to Florida. 

The most important instrument aboard 
the Hydrographer is a “fathometer,” an 
improved type of echo-sounding appara- 
tus. When sounds are broadcast toward 
the ocean floor by special “hammer” or 
“buzzer” sounders, and the echo is picked 
up by “hydrophones” or mechanical ears, 
the electric fathometer automatically 
times their return. Then its mechanical 
brain makes a calculation and announces 
the depth by flashing a light opposite a 
numbered scale. 

Cruising along a steady course, the men 
set the sounders to operate at regular 
intervals. From the resulting readings a 
profile of the ocean floor is obtained. 


| ‘er craft ever constructed especial- 
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Insects Beat Man As Toolmakers 





Nature has given 
tiny creatures me- 
chanical means for 
sawing wood, drilling in 
rock, making loud noises, 
and producing a cold light. 
Also their manner of com- 
municating is subtle and is 
now being carefully studied. 


By 
WALTER E. BURTON 


UT a new horn on your automobile, 
and you will have a lot of fun lis- 
tening to it, and realizing it can be 
heard a half-dozen blocks away. 

But you would not feel so proud if 
you knew that a certain cicada, erroneously 
known as a seventeen-year locust, was think- 
ing as he watched you go by, “Shucks, 
that fellow thinks he has something. Why, 
my ancestors were sounding more efficient 
horns than that when the Garden of Eden 
was in blossom, and doing it much better.” 

The cicada, one of the thousands of 
pioneer inventors in the insect world, long 
ago developed a noise-making device that 
can be heard a mile away. Inside the 
insect’s body is a system of specialized 
chambers and membranes connected to 
two plates or drumheads on the underside 
of the body. By muscular action, these 
plates are vibrated and the sound pro- 
duced. No automobile horn, radio loud- 
speaker, or other man-made device ever 
worked more efficiently. 

But that is only one example of strange 
insect mechanism. You could operate a 
complete workshop equipped only with 
insect tools! 

The well-organized shop has equipment 
for making holes in wood and other mate- 
rials. There are several natural drills 
among insects. For very small holes you 
could use the ichneumon fly. Females of 
this species have an egg-laying tube that 
is four and one-half or more inches long. 
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# For many centuries the ancestors of this cicada 
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Selecting a tree, it drills a hole 
to a depth of about four 
inches. 

The egg tube has on its end a set of 
fine, sharp teeth that cut even the hardest 
tree as the tube is moved back and forth 
like a file. By selecting assorted sizes of 
ichneumon flies, you could have a com- 
plete set of miniature drills! 


Por larger holes there are other effi- 
cient boring machines. Certain beetles 
have drills that they use for making holes 
in acorns so that they can lay eggs in them. 
For half-inch holes, you could use a car- 
penter bee. The female carpenter bee, 
preparatory to laying eggs, drills a half- 
inch hole twelve or fifteen inches deep 
into a dead tree or post. 

If you may want to drill something 
harder than wood, use the grub of a horn- 
tail sawfly. After it is hatched, the sawfly 
spends a long time 
inside the trunk of 
a tree, boring holes 
with its powerful 
jaws. Then, some 
day it decides to 
go outside. If, in 
the meantime, 


Center right is the 
trapdoor spider and 
below that is the door 
itself tied open with 
a silken cord while the 
spider is away. Thena 
man-made trapdoor of 
the same general kind. 





have had a noise device that beats an auto horn. 
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This mole cricket, with its pow- 
erful fore legs and feet equipped 
with armored claws, can dig his 
way with ease through the earth. Wea / 
In the photo it is magnified 
about five times, as it is in fact \ 
only about half an inch across. 
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As a protective device, developed during the 
hard struggle for existence, this chewed-leaf 
bug has an instinct to imitate a leaf group 
that has been chewed to an irregular shape. 
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| Left, a lantern fly, 
| sometimes called 
| a peanut bug. It 
| is not a lantern 
‘| | and science has 

| failed as yet to 
; find a use for it. 
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someone has cut the tree down, made it 
into a beam, and sheathed it with lead, 
the grub hesitates only long enough to 
bite through the tougher substance. -For 
drilling rock, there is a certain ant that 
makes a tunnel through a foot of ‘solid 
stone. 

Other boring machines might include 
tiger beetles, May bugs, locusts, mole crick- 
ets, and so on. If you want a sawing 
machine, you can go again to the sawfly, 
which has an efficient mechanism for saw- 
ing grooves in dead trees. Its two saw 
blades, side by side, work alternately back 
and forth so there is little strain on the 
insect’s body. When not in use, the blades 
fold into a recess, just like a pocketknife. 
An inventor might study this fly and profit 
by producing an entirely new type of power 
saw as a result. 


OHN C. PALLISTER, entomologist of 
the Cleveland Museum of Natural His- 
tory, told me the following story: 

A contractor erected a building in 
Cleveland. A short time after he had com- 
pleted it, the owner came to him with a 
complaint that the roof was _ leaking. 
Examination revealed half-inch holes 
neatly drilled in various places through 
the asphalt coating and boards beneath. 
Recent labor trouble was thought to have 
caused some of the contractor’s enemies 
to do the drilling. Then, when work of 
replacing the roof was started, someone 
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This flea, here magnified several times, loves 
to live on cats and scrape them with its rake. 


noticed a beetle emerging from one of the 
holes. 

The insect was captured and taken to 
Pallister, who identified it as a type of 
insect found in southern countries. Its 
mother had laid her eggs in the pine tree 
that later became a beam in the building. 
The larva, after reaching maturity, had 
sought the outside world by boring through 
part of the beam, the sheeting boards, and 
the asphalt layer. 


O MAN-MADE drill compares in effi- 

ciency with that of the ichneumon 
fly. The front feet and legs of the mole 
cricket rival the steam shovel. The spider, 
by employing sound engineering principles, 
can raise weights many times as great as 
that of its body. The spinarettes of a 
spider form a complete silk-factory, and 
the product is stronger than man-made 
fibers of the same sort. 

For ages insects have been using chisels, 
pincers, punching machines, hammers, 
spades, awls, hypodermic needles with 
which to administer anesthetics, measur- 
ing instruments, sewing machines, glue, 
cement, silk underwear, armored suits, 
shingles, paper, cardboard, and scores of 
other things that man, a newcomer, proudly 
thinks he invented or discovered. 


LTHOUGH a great many of the insects 
and spiders are content to go about 
in the clothes that Nature gave them, 
others construct robes in which to stay. 
The oak tortrix is an ingenious tailor and 
builds its overcoat out of a leaf. Using 
one that has a slightly curled edge, he runs 
a silken thread from this edge to a point 
on the opposite edge, drawing the line 
taut. Then he constructs numerous par- 
allel threads. By weighing down one or 
more of these cross threads, he causes the 
remaining ones to hang slack. These he 
tightens, then takes up the slack in the 
ones with the weight. The leaf, as a con- 
sequence, is rolled up a little. This oper- 
ation is repeated until the leaf has been 
curled into a comfortable shelter in which 
the insect can hide. 
If you examine, under a microscope, 
the needle that the honey bee carries for 
stinging, the (Continued on page 134) 
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Famous Sphinx’s Face Lifted to Save Mighty Figure 





a 








Engineers in Egypt have repaired 
the Sphinx to keep head in place. 


NO LONGER is the Sphinx’s 
head in danger of falling off. 
Engineers of the Egyptian gov- 
ernment recently have been 
giving this world-famous figure 
a face-lifting treatment. The 




















At left, workmen repairing huge 
figure. Above, Sphinx free of sand. 


became visible in its entirety 
three or four years ago when 
engineers removed the sand 
that had buried its lower half. 
Now it stands in the midst of 
a huge excavation, with the 
head towering as high as a five- 
story building above the huge 
250-foot claws. 





THREE COLORS IN 
FLASHLIGHT 


A FLASHLAMP that gives 








supporting headdress has been 
put back in place, and some of the worst 
gashes in the face have been eliminated. 
This strange figure, with a human head 
and the body of a lion, was going to 
pieces. Six years ago, a party of tourists 
were startled by a loud crack. An enor- 
mous chunk of the headdress tumbled to 
the sand. When an inspection followed, 


other serious cracks were found. Erosion 
had cut deeply into the neck. Though the 
Sphinx’s face still bears some marks of 
human and elemental depredations it is 
now safe. 

In recent times the Sphinx has under- 
gone radical transformations. For the 
first time in 3,600 years the huge figure 





STRANGE SCREW GIVES EGYPT WATER 











AN UNUSUAL method of 
raising water from irriga- 
tion canals to fields is 
employed by Egyptian na- 
tives on the banks of the 
River Nile. They have 
rigged up a rotating screw 
about two feet in diameter 
inside a wooden cylinder 
about six feet long. One 
end of the device is placed 
in the canal, with the upper 
end projecting over its 
bank at the level of the 
field. 

Turning a crank at the 
upper end of the screw 
shaft lifts water out of the 
canal. This method of 
raising water is said to be 
efficient for low lifts, and 
a similar device has been 








With this primitive wooden screw, turned with a crank at the 
top, natives in Egypt raise water from the irrigation canals. 


used in the Nile delta 
region for centuries. 


three colors of light by the sim- 
ple operation of turning a knob at its top 
is the product of a Chicago, Ill., manufac- 
turer. The knob moves a screen in front 
of the light, resulting in a red. green, or 
white beam. The flashlamp is lit by a 
push button on the handle as is any ordi- 
nary flashlight. A clip at one end allows 
it to be worn on the belt, or attached to a 
motor car as an emergency tail light. 











With colored screens, this novel flashlamp 
throws out rays of red, green, or white light. 
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Earthquakes Made with Dynamite 
Find Hidden Fields of Oil 


TRIM little motorboat, with two 
odd-shaped masts carrying wires 
on crosstrees, glides into a Louis- 
iana bayou and comes to rest. 

One of the crew lowers a metal globe into 
the water from the stern of the craft. A 
few minutes later, from a distance of a 
couple of miles, comes the muffled boom 
of a dynamite explosion. The globe is 
hauled up; the boat chugs on its way. 

The strange behavior of its crew might 
puzzle an observer until he learned that 
these men are using the latest scientific 
method to hunt oil—by producing arti- 
ficial earthquakes with dynamite blasts. 
They are oil prospectors for a great 
refining company, which has discontinued 
the old hit-or-miss fashion of hunting 
well sites. Recently it sent exploring 
parties through the Mississippi delta 
region of Louisiana and through two coun- 
ties of southern Texas in a systematic 
search for potential oil 
fields. 

The work in Louis- 
iana was made difficult 
and arduous by the 
floods and swamps of 
the section under ex- 
amination. A_ whole 
fleet of boats was used, 
including observation 
craft, a sea sled, and a 
dynamite barge, and 
where boats could not 
penetrate the observers 
waded knee-deep with 
seismographs on their 
backs. 

The method used in 
the search is as follows: 

A 500-pound charge 
of dynamite is planted 


dynamite shock will take to 
reach them through the 
earth or water. 

If one party detects the 
earth ripple long before the 
observers at equal distance 
from the blast in other 
directions, it is “warm” on 
the search for oil. The 
speeded-up earth waves 
show the presence of a 
“salt dome,” or underground 
deposit of salt through 
which they travel more 
rapidly than in earth or 
rock, between the blast and 
the observing party. Oil 
men know that the chances 
are good to find oil near a 
salt dome. 

By repeated blasting, the 
best spot to drill is found. 



































at some point on land in the region to be — gearching for oil in the swamp 
explored. In a measured circle around __ region of Louisiana, this boat car- 
this spot, at distances of several miles, = eames oe from shore to 
parties take up their stands with seismo- °'°* “P V!?)Fations from explosion. 
graphs, if on land, or with “geophones,” 
underwater adaptations of these earth- 
quake-detecting instruments, if on the 
water. 

The men at the scene of the blast fire 
the charge of dynamite and broadcast, 
at the same instant, a radio signal to 
the distant observers. The radio signal ‘ 
reaches them instantaneously. Then on 
they wait to see how many seconds the 





















Right, above, five hundred pounds of dyna- : 
mite, exploded twenty feet below surface, 
Starts vibrations that instruments pick up. 














Above, from the stern of the 
boat shown in the oval, a geo- 
phone is lowered into the 
water. Its record of the move- 
ment of waves caused by blast 
is used to locate an oil field. 


At extreme left, car with radio 
outfit and dynamite-bearing truck. 
As shot is fired radio signals 
give seismograph operators the 
time. At left, sensitive seismo- 
graph set up in field to catch 
the time required for waves to 
travel from point of detonation 
to instrument. Variation in rate 
of advance is indicative of a 
salt dome and probability of oil. 

















PLANS HOMES OF ALUMINUM AND GLASS 
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Witt the suburbanite of the 
future sit in his living room behind 
walls of aluminum, while sunbeams 
stream in through  ultra-violet- 
transmitting glass? Two New York 
architects thus vision the ultra- 
modern home in the suburbs. A 
model three-story house built along 
the modernistic lines they propose 
was exhibited recently in New York 
City to a group of architects. 

The outside wall is of sheet 
aluminum, backed with insulating 
material, only three inches thick. The 
metal is slightly corrugated to prevent 
reflection of sunlight. 

A_ seventeen-foot window of special 
glass, which transmits ultra-violet light, 
occupies one entire side of the two-story- 
high living room. At night, neon tubes 
like those used in advertising signs supply 
illumination. Floors and beams are of 
steel throughout the house. 

A library on the top floor, lighted by 
skylights, has a ceiling of aluminum foil. 
The rest of the upper story is given over 
to a sleeping porch and an inclosure that 
can be used for sun bathing. 




















FOUR-FOOT DIAL SHOWS 
PHONE’S MYSTERIES 


THE intricacies of using the dial tele- 
phone come easily to students at a 














At left, proposed model home 
of the future with aluminum 
walls and glass through which 
the ultra-violet light can pass. 


Below, Albert Frey, New York 
architect, is showing how the 
sheets of aluminum should be 
attached to walls of the house. 








western secretarial school, where a four- 
foot dial was recently rigged up to explain 
its mysteries. 

Not a dummy, the big dial actually 
works. It is connected with two tele- 
phones, an amplifying apparatus, and a 
loudspeaker. When the instructor dials 
a number, the loudspeaker reproduces, so 
that all may hear them, the typical sounds 
that will be heard; and the instructor 
explains to the pupils what they mean. 
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LISTS FOUR WONDERS 
OF THE UNIVERSE 


REVISING the wonders of the universe, 
Sir J. Arthur Thomson, British zoologist, 
suggests there are four of them. The 
first, he says, is the power that keeps 
stars and planets spinning on their axes. 
Immensity of space is the second. Third, 
the delicate mechanisms needed for the 
life of even the smallest of insects. The 
orderliness of Nature is fourth. 





INSECTS THWARTED BY 
SCREENED CHAIR 


FREEDOM from insect pests is guaran- 
teed by a novelty among rocking-chairs. 
A frame surrounds the user and incloses 
him on all sides with screening. Flies and 
mosquitoes buzz harmlessly on the out- 
side, while he rocks in comfort. The 
frame is collapsible for easy storage. 

















Thoroughly screened from mosquitoes and 
other pests, this folding chair is comfortable. 





MOTOR BIKES SPEED HOME REPAIRS 


WHEN anything goes wrong in 
the house, from the furnace to 
the radio, a Los Angeles, Calif., 
resident has but to step to the 
telephone and at his call 
instantly one of a fleet of repair 
motorcycles will come whizzing 
to the rescue. 





The organizer of this novel 
service first got together a large 
staff of experts in many house- 
hold crafts and trades. Then he 
equipped them with speedy 
motorcycles. 

The odd shape of the vehicles, 
patterned after bungalows, 
attracts attention as they speed 
through the streets and results 
in making his service more 
widely known. Each of the men 
employed is bonded and is thor- 
oughly trained in his line as an 
electrician, radio repair man, 


plumber, carpenter, or expert in _— 
gas fixtures. a Los 





motorized bungalows are used by experts in 
Angeles corps of hurry-up house repair men, 
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In fifty years American railroad rails have gone from the 
one in the center to one at left and now the big one at right. 


RAILWAY TESTS SUPER-RAIL 


HEAVIEST used by any railroad in the 
world is a “super-rail” that was tested for 
service recently ‘by the 
Pennsylvania Railroad. A 
yard of it weighs 152 
pounds, or more than the 
average man. It will be 
about three-quarters again 
as strong as the rails now 
in general use, which 
weigh 130 pounds to the 
yard. In the picture it is 
compared with one of 
these and with a sixty- 
pound rail of fifty years 
ago, showing how rails are 
keeping pace with in- 


creased size of engines. 





METEOR CUTS 
LIGHT WIRE 


A METEOR’s prank re- 
cently plunged the town 
of Herman, Nebr., in dark- 
ness. The heavenly missile, 
falling during the night, 
clipped a main transmis- 
sion line. Then it dug a 
fifteen-inch hole in the 
ground, where witnesses 
say it lay spouting flames 
for hours. Electric repair 
men hurried to the scene 
to splice the first recorded 
break made by a meteor. 
When the object was re- 
covered, it was found to 
have been fused into a 
shape grotesquely resembling a small pig. 

Meteors of this size seldom reach the 
earth, luckily for its inhabitants. But 
specimens of more than fifty tons have 
been recovered. An Oregon miner became 
the first person on record to run away 
with a big meteorite when he carted a 
fifteen-ton specimen from a field, whose 
owner sued successfully to get it back. 

















When this pig-shaped meteor fell at Herman, 
Nebr., it hit electric wire, cutting off light. 





TILT LONDON BUSES TO 
PROVE THEM SAFE 


OvER on its side until it seems as if 
it must fall, a double-deck bus tips upon 
a metal cradle in a London, England, 
testing ground. An engineer watches big 
dials that register the slant in degrees. He 
signals that it has passed its test for top- 
heaviness, and the bus is lowered to 
earth. Thus a London company makes 
sure its buses will not overturn easily 
when in a collision or on a curve. 
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RUSSIAN FIRE CHIEF 
IS STRIKING FIGURE 


Wuart A Russian Soviet fire chief looks 
like when he goes into action is revealed 
in this unusual photograph. It was 
snapped in a railroad yard by a photog- 
rapher who arrived on the scene just as 
the chief was signaling his men to bring 
up their apparatus. 

Ready for any emergency is this strik- 
ing figure. as his costume indicates. An 
auto horn at his side and signal flags aid 
him to give orders to the brigade he com- 
mands. This is necessary because vocal 
instructions are out of the question for 
him. A gas mask covers his entire face 
to shield him from smoke and noxious 
fumes. His helmet carries a spike to 
ward off or break up falling fragments 
of masonry and glass that would cause 
injury if they landed solidly. 





ALARM CLOCK COOKS HIS BREAKFAST 





A SIMPLE attachment for any 
alarm clock converts it into an 
instrument that will start a stove 
or a radio by electricity at the 
same time that it wakens the 
sleeper. The inventor, Alfred 
C. Alves, of San Antonio, Texas, 
uses it to turn on a light and 
cook his morning toast. 

The necessary apparatus con- 
sists of an electric switch in the 
form of a hollow cylinder fitted 
to the side of the clock. The 
uncoiling alarm spring closes two 
electric contacts, turning on the 
current. By using a multiple 
socket, not only can a light be 
turned on, but several different 
appliances may be started work- 
ing at the same time. 

In cold weather the device 














could be adapted to close the 
windows and turn on the heat. 


A. C. Alves, San Antonio, Texas, exhibits attachment 
he has invented to make alarm clock cook breakfast. 
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RAILROAD CARS RUN ON RUBBER TIRES 


Oppest of railway conveyances is a 
‘mechanical snail’ recently tried out by a 
French railroad on a branch line between 
Issoudon and St. Florent. Like the shell 
carried on its: back by that lowly animal, 
this queer vehicle supports the front end 
of a passenger car. Its six-wheeled auto- 
mobile chassis, complete with headlights 
and horn, tows the unique contrivance 
along the tracks. 

The rubber wheels, with which both the 
gasoline-driven car and the passenger car- 
riage are equipped, are an innovation in 
railway use. They are expected to reduce 
the noise and shock of railroad travel and 


to make passengers more comfortable. 

Especially in Europe, the need for 
economy in branch line traffic has led 
to strange vehicles. Faced with bus com- 
petition, an English line developed the 
“ro-railer’ described in recent issues of 
this magazine, a novel type of auto bus 
that can travel either on roads or rails. 
In this country, Diesel-electric cars have 
been introduced in recent years wherever 
traffic does not warrant the running of 
full-sized trains. Each of these innova- 
tions shows the influence of the automo- 
bile and the competition that road motor 
vehicles have forced upon the railroads. 








AMERICA’S GIANT 

TELESCOPE IN USE 

Tus month the biggest tele- 
scope ever made in America will 
begin to reveal the wonders of 


the stars to students at Ohio Wes- .f 


leyan University, at Delaware, 
Ohio. 

Thus comes true the dream of 
the late Hiram Mills Perkins, for 
fifty years a member of the uni- 
versity’s faculty. A few years ago 
he died a poor man because he 
had given virtually every cent of 
the $250,000 he amassed during 
a lifetime to purchase the tele- 
scope and an observatory to house 
it. Living on a modest scale and 
turning over to the university the 
profits of his judicious invest- 
ments (he attempted to do it 
without making his name known), 
this one man has brought to a 
college of only 2,000 students an 
instrument whose power is sur- 
passed by only two other tele- 
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scopes in the world. 

Moreover, its  sixty-nine-inch 
mirror, which U. S. Bureau of 
Standards experts guarded watchfully as 
it cooled for eight months in the mold 
(P. S. M., May, ’28, p. 48), is free from 
slight imperfections that mar the 100-inch 
telescope at Mount Wilson, Calif., and 
the seventy-two-inch reflector at Victoria, 
B. C., and is therefore expected to be 
practically as effective as the larger ones. 

It is the first telescope of its size to be 
dedicated primarily for the use of a 
university’s students. 


At Ohio Wesleyan University, the biggest telescope 
ever built in America will be put in use this month. 





HURT BY PERSEVERANCE 


PERSEVERANCE is usually regarded as an 
admirable trait, but Dr. W. J. Pinard, 
English psychologist, finds it is often over- 
done. His experiments showed that many 
people stick to plans or projects long 
after hope of success has passed. By 
doing so they often become sensitive, 
rebellious. and nervous. 
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HEAT FROM SUN'S RAYS 
MAY DESTROY DIAMONDS 


RESEMBLING a miniature astronomical 
telescope, the model shown below is a 
replica of a fifteen-foot-high “solar fur- 
nace’ to be built at the California 
Institute of Technology, at Pasadena, 
Calif. It is expected that this powerful 
“burning glass” will be able to collect and 
concentrate enough of the sun’s heat to 
destroy diamonds. 

Nineteen lenses focus the sun’s rays at 
one point, where it is hoped a temperature 
of 4,500 degrees centigrade will be main- 
tained—a temperature about 1,000 degrees 
higher than that at which diamonds 
vanish in vapor. This heat, while intense, 
is still below the temperature of the sur- 
face of the sun, while its interior heat is 
confidently believed to be many thousands 
of degrees hotter. The heat of some 
of the more distant and larger stars 
reaches an incomprehensible figure. 





Nineteen lenses catch the sun’s rays in a 
solar furnace to be built after this model. 





BARBED PENCIL CLIP 
CLINGS TO POCKET 


VIRTUALLY impossible to lose is the 
pocket pencil equipped with a new clip. 
When it is slipped over the edge of the 
pocket, two little barbs catch in the cloth. 
The clip can be withdrawn when a spring 
at the top is pressed, releasing the barbs. 
The inventor got the idea when a fishhook 
was accidentally caught in his clothing. 





Two fishhocklike barbs on this pencil clip 
prevent it from falling out of the pocket. 


July. 
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ive Minutes of } MECHANICAL RACK WHIRLS CLOTHES DRY 
TRONO emeeaeneienele 
AROUND and around spins _ the 

housewife’s wash, on a_ whirling 


| | frame attached to a ceiling lamp— 


| 


SUMMER HOTTER BUT and in a few minutes it is dry. The 
SUN’S HEAT IS LESS bottom of this novel combination 


fixture, which has been recently 
placed on the market, contains an 
electric motor. A snap of a switch, 
and the frame begins to revolve. If 
a anyone puts his hand in the way of 

3 the whirling frame, no harm is done; 


| | es as a finger’s pressure is sufficient to 
stop it. When not in use the frame, 
DAY AND 
\ NIGHT 


Jury, 1931 






































LENGTH OF DAY 
Bm ON JUNE 22ND 










which is detachable, folds up like 
\EQUAL on. an umbrella, and it may be conven- 
iently stored in a closet. The con- 
trol switch may be placed at any 
point on the wall of the room. 
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Diagram shows you why August is 
likely to be hotter than June, though 
the sun is then nearer to the horizon. 








Clothes hung on this mechan- 
ical rack, which is built into 
the base of @ special ceiling 
lamp, are quickly whirled dry. 
The device is so built as to 
avoid any danger of tearing 
the clothes or hurting anyone. 


HE fact that spring and summer 

gradually grow warmer is caused 
by the increasing angle at which the 
sun’s rays strike the earth’s surface. 
As the world travels through the 
spring months, the changing position 
of its slanting axis (relative to the 
sun) tips the northern hemisphere 
| toward the solar rays. 

From this it seems natural to expect 
the hottest weather when the largest 
amount of heat is being received, 
toward the end of June. But August, 
as everyone knows, is apt to be our 
most torrid month. Why? 

A moment's consideration of the 
diagram will give the answer. At the 
end of June the sun shines through 
a long day, from sunrise at A to sun- 
set at B, yet the ground’s stored-up 
heat is radiated into space only 
through the short night that lasts 
from B to A. Heat is received and 
absorbed for about eighteen hours. 

The result is a steadily increasing 
amount of heat in the ground, and 
consequent warmer and warmer days 
until the lessening angle of the solar 

















SIGNPOST AIMS PIPE 
AT MT. WHITNEY 


“WHICH is Mt. Whitney?” This was a 
question frequently asked by visitors to 
Lone Pine, Calif., before an odd signpost 
pointed out the famous peak. A notice 
board and arrow indicate the general direc- 
tion of Mt. Whitney. Farther down a 
piece of pipe is attached. Looking through 
this, visitors are left in no doubt as to the 
famous peak’s identity, as they can easily 
distinguish it from other peaks of the 
Sierra Nevada range. Mt. Whitney, 14,496 
feet high, is the loftiest in United States. 























rays combined with shorter days and NEW FOUNTAIN PEN 
longer nights bring cool autumn FILLED BY WINDING 
weather. 

The process is well illustrated by A NEw fountain pen is filled by turning 
a cash account. Suppose that a boy the end of its barrel while the pen point 
starts selling magazines through the is immersed in ink. It was recently put on 
summer with $50 in the bank. The the market by a Toledo, Ohio, manufac- 
first week in June he makes $24 and turing firm. Turning its barrel in the 
spends $16 for expenses. The second opposite direction empties it. This device 
week he makes $28 and spends $18. works without the aid of a rubber sack. 
The third and fourth he makes $32 
and $36 and spends $20 and $22. i 

All through July and August he 
makes $4 less each week and spends GEESE CHANGE ROUTE 
$2 less, but in spite of this steady MILLIONS of wild geese have changed 
two months decrease of income after the course of their flights above North 
June, the boy’s bank account reaches America because of the handiwork of one 
its maximum of $136 in the second man. Jack Miner, Kingsville, Ontario, 
week of August, just when the world’s has constructed a bird.-sanctuary there 
heat account” also shows its maxi- that attracts almost all the wild geese of 
mum deposit. this continent on their seasonal flights A, alesse <8 Glan emedied to is meee 





| between the north and the south. aimed at Mt. Whitney to help tourists find it. 
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Thousands of Pills for Human Ills Turned 
Out Each Minute by Whirling Machines 


HERE do the pills that you take 

for a headache or a stomach pain 
come from? The pictures on this page, 
made especially for PoPULAR SCIENCE 
MonTHLY in a New York City pill fac- 
tory, tell the story of how raw drugs are 
turned into finished pellets for human 
consumption. 

Blue pills and pink ones, large and 
small, pour out of machines in this fac- 
tory by thousands—1,300 a minute from 
one machine, 3,000 from another. Bat- 
teries of mechanisms seize the raw drugs 
and reduce them to a powder before 
stamping and molding them. All proc- 
esses in their manufacture, except weigh- 
ing and portioning the ingredients for 
each batch of pills, are carried out by 
machinery. 

Strange and unfamiliar to the layman 
are the names on labels 
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As the first step in the making of pills raw 
drugs are placed in a bowl-shaped device 
called a pulverizer, seen in the circle at-left. 








attached to bags, boxes, 
and jars of raw drugs 
in this firm’s storeroom. 
Most of them are long 
Latin “jawbreakers” that 
only druggists could un- 
derstand. Amohg_ them, 
however, are some old 
friends, such as chestnut 
leaves, marigold, poison 
ivy, and bees’ stingers, 
which go into special pills 
for calming the nerves. 
They are picked by hand 
from dead bees. A good 
bee-stinger picker can col- 
lect as many as 500 a day. 
Two separate types of 
pills are made, allopathic 
and homeopathic. The 
first are stamped out un- 
der pressure and are hard 
and firm. Homeopathic 
pills are molded, resulting 
in a pellet that can easily 
be crushed to a powder 
between the fingers. 














Big iron balls rolling loose in this as the 
bowl spins reduce the drug, here dried mari- 
gold flowers, to a fine powder. The next step, 
shown above, is to measure out the amount of 
each ingredient with the utmost care. The 
picture shows a skilled worker weighing out 
a minute quantity of strychnine on a balance 
so delicate that a grain of dust moves it. 





Into the labeling machine then go the filled bot- 
tles and when they come out, each bears a neatly 
printed label all ready for the drug store counter. 
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After drying in an oven, the powder goes into “5 
this machine out of which pills come ready ; 
for the bottle at the rate of 1,300 a minute. . i AS 
, 
= 
RS et 
Oe 
% * 
4 
NS em 
When this cover is lowered, loose pills are dumped on top of it ™ - - SHO\ 
om 4 a . _ ——— _ —" are all fallen Pill makers take no chances, and in this laboratory each je 
roug ittie holes into the bottles. en the cover is ; : ‘ i wow ths 
lifted, as seen above, all of the bottles are full of pills. batch of pills is tested. In the glass vessels the chemist can reality 


see what happens in the stomach when pills are taken. 
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| | Strange Faces of Monsters You 





Can See on Water or in Air 








HARD EYES OF A BEETLE. This night- 
mare bug, looking like a thing of horror 


SMALL-FACED MONSTER. dropped out of space, is a rare photo of the 
The tiny pinched-up face on speediest plane motor, Schneider cup winner. 


this colossus is merely a view 
of the plane carrier Lexington. 








TELESCOPE 
EYES. At right, 
this face, looking 
like that of a deep- 
sea creature, is a 
startling view of 
the front of a Far- 
man type passenger 
carrying airplane. 

















WHALE OR SHARK? It is 
neither, but it certainly looks 
like a fish. It is a kind of fish— 
the stern of a U. S. submarine. 








SHOWING HIS TEETH. You'd never guess that 
this is the bow of the U. S. S. California showing its ‘ a 
face to the enemy. At right, the gigantic insect is in soa SES Teh, Spe So 5, we Se els Bin: 
reality one of England’s great observation balloons. . sat tae ew ie 38. SD. 8D 
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Builds Bus for Summer Home 


LIke an armored tank in outward 
appearance, one of the strangest of auto 
buses was built by a French engineer. 
This veritable house on wheels takes him 
and his family on pleasure trips of any 
duration. 

The driver sits in the living room, as 
seen in the photograph directly below. The 

. motor is beneath the living room table. 
This arrangement provides spacious liv- 
ing quarters. At the rear is a bedroom 
with comfortable sleeping accommoda- 
tions. Kitchen and lavatory occupy indi- 
vidual compartments. 

When a canoe carried on the roof is 
removed, sunlight streams in through a 
latt.ced window in the ceiling. All the 
necessities of a hunting trip—guns, fish- 
ing tackle, and other sporting parapher- 
nalia—are carried in racks on the walls. 
The twenty-three-foot car is a good hill 
climber, weighing only 3,500 pounds. 













































At upper right, the strange ‘‘armored car” is merely a large-bodied pleasure 
machine built for a French engineer and his family and which provides them 
with a real house on wheels. Above is a view of the large living room in the 
giant auto, and at the right the kitchen in which elaborate meals can be 
cooked. The car’s engine is installed beneath the table in the living room. 


AUTO IS MOTORBOAT 
WHEN ON PONTOONS 


AN AUTOMOBILE was turned into a 
motorboat recently by two Texas fisher- 
men as an aid in reaching their fishing 
camp. This odd craft consists of two pon- 
toons tied together in a parallel position 
by bracing. It is fitted with propeller and 
rudder. When a car is driven onto it, the 
rear wheels rest between two friction roll- 
ers on each pontoon. 

The car is locked in place with chain 
bolts, the ferry is shoved off, and the auto 
started up, just as if it were being driven 
on dry land. Its rotating rear wheels 
cause the propeller to turn, driving the 
pontoons ahead at a smart pace. Since its 
steering gear is connected to the ferry’s 
rudder, the steering wheel functions just 
as it would on a land road. There is no 
relation, however, between the speed 
shown on the auto’s speedometer and the 
actual rate at which the improvised ferry- 
boat is passing through the water. 




















Texas fishermen have turned their auto into a veritable motorboat by running it onto 
pontoons fastened together. The rear wheels furnish the power to turn the propellers and 
drive the craft through the water, guided by the rudder which is hooked to steering wheel. 
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RADIO WAVES BARRED FROM THIS ROOM 
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THE most sensitive radio set 
in the world could not pick up 
a single station from within a 
room at the Westinghouse Re- 
search Laboratories in East 
Pittsburgh, Pa. It is a large 
cage of metal screening inside 
which an engineer measures the 
sensitivity of experimental radio 
tubes and circuits. Even the 
electrical “click” made by the 
snapping of an ordinary electric 
light switch would interfere 
with this work. 

It has double walls. The 
outer one is a fine mesh screen 
of galvanized iron wire, and the 
inner one of copper wire. There 
is but one point of contact be- 
tween the double walls. Even 
electricity for lighting this 
strange room is passed through 
special filters so that it will not 


* 








Protected by one mesh of galvanized wire and another 
of copper, this experimental room bars radio waves. 


disturb the delicate experiments 
carried on within it. 





AMERICAN FIRMS ADOPT 
THIRTEEN-MONTH YEAR 


WITHOUT waiting for the proposed 
revision of the  thirteen-month year 
scheme by the League of Nations in 
October, 115 American business firms 
have now adopted the new calendar. 

In 1927 the League of Nations sug- 
gested that the present calendar, with its 
unequal lengths of months, was not suited 
to modern business conditions. It pro- 
posed a new year of thirteen months of 
twenty-eight days each. Such a calendar 
would leave one day in each year that did 
not belong to any month. This day is to 
be set aside as an international holiday. 


RED FLARES DESIGNED 
TO GUARD MOTORISTS 


EsPECIALLY designed for motorists is a 
new type of signal fusee resembling the 
red danger lights that railroad men use. 
Should a motorist find it necessary to 
change a tire on the road at night, he 
takes two of the fusees from his tool box 





and places them ahead and to the rear 
of the machine. Their brilliant red glare 
is an unmistakable warning to approach- 
ing cars that someone is working on a 
machine at the roadside. In addition to 
protecting the working motorist, they fur- 
nish illumination for his labors. 

Each fusee will burn for ten minutes, 
giving off ample light for ordinary road- 
side work like changing tires. The fusees 
when lighted can be stuck into the ground, 
into joints between concrete slabs of 
which the road is formed, or into fences 
or posts at the roadside. 

















Red flares, burning rear and front, guard motor- 
ists while making repairs. Flare shown in circle, 
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NEW TOOL SPEEDS UP 
GRINDING OF VALVES 


In AN effort to eliminate warping of 
valve heads, many automobile manufac- 
turers are using valves in which neither 
slots nor holes for grinding tools are pro- 
vided. Grinders with rubber suction cups 
handle new and smooth valves of this 
type, but do not grip so well on pitted 
and burned heads. 

An improved grinder now on the mar- 
ket is positive in action. It is a simple 
device made up of a thin, convex disk of 
spring steel having two shallow lugs, and 
a stem for attaching to any commercial 
grinding tool. Pressure on the disk snaps 
the lugs over the edges of the valve head, 
where they grip sufficiently to rotate the 
valve against the friction of the cutting 
compound. As they do not extend below 
the top of the bevel, they do not interfere 
in any way. . 

Valves having upset ends can be ground 
with this tool merely by removing the 
spring cotter, which permits of the head 
being raised more than an inch. 




















SUCTION TESTER SHOWS 
STATE OF CAR’S OIL 


WHETHER the oil in your car's crank 
case needs changing is easy to determine 
with the aid of a handy portable tester. 
One stroke of its suction-pump handle 
draws a sample of the oil from the crank 
case into an illuminated glass vessel. Even 
an inexperienced eye can compare its 
color with a sample of new oil, and with 
a piece of glass colored to represent oil 
just going bad, beside it in the instrument. 
Blackening oil indicates the presence of 
dust, metal particles, and carbon, making 
the lubricant unfit for use. 
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HOLSTER FOR GUN HOOKS 
TO CAR’S GEAR SHIFT 


DESIGNED as an aid in foiling holdups, 
a pistol holster, the product of a New 
York City manufacturing firm, holds a 
revolver on the gear shift lever of an auto. 
Steel clips secure it to the lever. On elec- 
tric trucks, which have no shift lever, the 
holster is fixed to the steering column just 
below the wheel. 

Bank employees can use this device on 
their desks. A small standard to which a 
short vertical rod is attached is used then. 
The holster clips to this as it does to the 
shifting lever on an automobile. 


WATCHES USED AS CAR’S 
HUB CAPS TO TEST THEM 


Four watches were used as hub caps 
on a racing automobile in a test made at 
the Speedway oval in Indianapolis for a 
manufacturer of timepieces. The test was 
made to determine the effect on the 
watches of the vibration due to high speed. 

Examination at the end of the test 
showed that three of the four watches had 
kept perfect time, and the fourth lacked 
about five tenths of one percent of attain- 
ing a perfect record. This is well within 
the requirements of the Bureau of Stand- 
ards for that type of watch under normal 
conditions of everyday use. 


180-FOOT ROPE ELEVATOR 
RAISES MONKS’ VISITOR 


A CREAKING hand windlass is the motive 
power of an elevator that carries visitors 
to a monastery in the eastern part of 
Greece. Perched on an airy pinnacle of 
rock overlooking the plains of Thessaly, 
the Holy Trinity Monastery can only be 
reached by this crude rope elevator. Its 
car is a rough net in which a visitor is tied 
up in uncomfortable fashion. On a signal 
to the “elevator operators” on the cliff 
above, the visitor is slowly drawn up. The 
pillarlike spire of rock on which the mon- 
astery stands is 180 feet high. 





‘ 
‘ 

‘ 
‘ 
‘ 
‘ 














In this primitive basket of ropes visitors to 
a monastery in Greece are hoisted 180 feet. 








With watches as hub caps this car was driven at a hundred-mile-an-hour clip on the Indianapolis 
racing oval and afterwards it was found that three of the watches had kept perfect time. 
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SHIP GETS WATER WITH 
FUNNEL AND HOSE 


THE other day officers of a ship in the 
Bering Sea put their small boats to a novel 
use in replenishing their water supply, 
which had begun to run low. Putting in 
at an island of the Aleutian group, they 
filled extra boats they had brought along 
with fresh water from a snow-fed stream. 
These were towed back to the ship. The 
sea luckily was calm, so none of the pre- 
cious cargo was spilled. 

When they got alongside they discov- 
ered there was no pump on board that 
would raise the water from the boats to 
the ship’s tanks. They solved the prob- 
lem of getting the water aboard by hoist- 
ing the boats on the davits. An impro- 
vised funnel of sail cloth, connected to the 
ship’s tanks by a hose, was secured under 
the drain plug in each boat’s bottom. 
When the plug was drawn out, the water 
ran by gravity into the tanks. 











LIGHTED MAP HOLDER 
DESIGNED FOR AUTO 


AN ILLUMINATED map holder is a con- 
venience for motorists recently developed 
by a Cresco, Iowa, manufacturing firm. 
A board to which a map is secured is 
attached to the steering column of a car 
a few inches below its steering wheel. Thus 
the driver can conveniently see it at all 
times while driving, and it does not inter- 
fere with his operation of the car. The 
device should also be handy for holding 
lists of addresses for salesmen and others. 

At the left side of the map board is a 
small electric light and switch. If the 
driver wishes to consult his map at night 
he has but to snap on the switch and the 
map is lighted up. The light is hooded so 
it does not shine in his eyes or interfere 
with his vision while driving. 
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NEW METER GAGES PAPER’S THICKNESS 


By FURNISHING paper 
that was too thick, a waste 
of material, or too thin, | 
causing dissatisfied cus- 
tomers, paper companies | 
were losing thousands of 
dollars a year not long 
ago. Westinghouse  engi- 
neers tackled the problem 
and recently perfected a 
novel meter that instantly 
registers the transparency 
of paper. An electric eye 
measures the opaqueness 
of a sheet to a beam of 
light. With its aid printers 
can obtain paper 
just thick enough 
to prevent printing 
from showing 
through on the other 
side. Other uses 
were quickly discov- 
ered for it. 

Doubtful stock 
certificates are 
checked against gen- 
uine ones with the 
instrument’s aid. 
Imitations are usu- 
ally printed on thicker or thinner paper 
than real ones and are quickly exposed. 

The sheerness of a silk stocking is 
measured with great accuracy by the new 
meter. It also shows whether a piece of 
costly tapestry, supposed to have been 
woven by a famous artist, is the same 
thickness as a piece of known authenticity. 
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ELECTRIC FLY SCREEN 
STOPS THE PESTS 


A LUNCH room proprietor in Chicago, 
lll., recently fitted an electrified window 
screen in his place of business to keep flies 
out. Current from the house lighting cir- 
cuit is passed through the wire meshes so 
that flies, attempting to crawl through, are 
electrocuted. Another screen protects 
people from coming in contact with it. 
Similar screens can be applied to doors. 





























This meter, designed originally 
to measure the transparency of 
paper, is here being used to find 
how sheer silk stockings are. 


At the left, the meter is at 
work checking a stock cer- 
tificate to determine if it 
is genuine or a counterfeit. 





HIGH SPEED 
CLOGS ROADS 


A ROAD reaches maximum 
capacity when autos travel 
at twenty-three and a half 
miles an hour, recent stud- 
ies show. At this rate 2,600 
cars pass a given point in an 
hour. At _ forty-five-mile 
speed, only 1,760 cars can 
pass, because they must keep 
farther apart for safety, as at 
such relatively high speed 
the minimum stopping dis- 
tance is greatly increased. 
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BANK MAKES PHOTO OF 
ALL CHECKS CASHED 


WHEN a housewife loses the ¢anceled 
check that shows she has paid her grocery 
bill, and the grocer insists she hasn’t paid 
it, she needn’t worry under a new scheme 
of check photography recently instituted 
by a large bank with offices throughout the 
country. She has merely to take her sup- 
posed creditor to the bank, where a pho- 
tograph of the canceled check will be 
flashed on a screen at her request. The 
photograph is acceptable legal evidence 
that the bill is paid. 

Every check drawn by one of the bank’s 
depositors is photographed upon a strip 
of motion picture film when it returns 
through the regular collection channels, 
with a machine invented by a New York 
banker and perfected by the Eastman 
Kodak Company. The device 
ends disputes over unpaid bills 
and guards against forgery. 


With the machine below all 
checks that come into a New 
York bank are photographed. 








PINE TREES UPROOTED BY BIG TRACTORS 


INDIANS of the Warm Springs Reserva- 
tion, in Oregon, recently cleared a path 
for a road through a forested part of their 
reservation by using a tractor to pull up 
trees by the roots. The powerful machine 





Photo Courtesy of 
imerican Lumberman 


was backed up close to a tree and hitched 
to it by a short cable. Then the tractor 
was started up and the tree pulled over, 
the tractor driver ducking quickly out of 
the way to escape being struck. 


Indians used this tractor to pull 
up big trees in building a road. 
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Exposition for Inventors 


Attracts 3,000 Designs 


FIELD day for inventors was the International Patent 
Exposition at Chicago a few weeks ago. Hopeful 
designers of more than 3,000 devices showed off models 

of their inventions. Meanwhile, prospective buyers of patents 
strolled through the rows of exhibits. On this page-are shown 
some of the novelties of the show. Evidently the scheme 
to bring inventors and buyers together was successful, for 
another inventor’s exposition is planned for September. 
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This artistic looking device 
is a new type life preserver 
intended to save the skater 
who crashes through thin ice. 

















At the Chicago patent show 
model cars were exhibited 
in a model of an improved 
automatic method for the 
mechanical parking of autos. 











Sakis 








Housed in a spring reel, 
the cord of your elec- 
tric iron can’t get in 
your way, as shown in 
picture above. The de- 
vice also has iron rest. 


At left is something 
new in the shape of a 
putter for the ambi- 
tious golfer. The head 
is shaped like a shoe- 
maker’s hammer and is 
expected to send ball 
Straight to the hole. 














Connected to the steer- 
ing wheel of your car, 
this device automatic- 
ally signals to the 
driver behind the turn 
you intend making, 
without the trouble of 
reaching for a button. 


Hold-up men who tell 
you to “stick ’em up” 
will be out of luck if 
you are wearing one of 
the pistols shown at 
left. As arms are 
raised, a strap pulls 
trigger discharging gun. 
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Secret Glue and Sand Blast Etch Glass and Stone 



























Paper, glued to a plate of 
glass, is cut out in design 
for sand blasting process. 


At right, the design, in- 
dicated by cut-out paper, 
is blown into the glass 
with sand from nozzle. 











Here is the finished plate glass with the 
design sand-blasted upon it. With the new 
method etching takes only a few minutes. 





f 
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OW the sand blast, familiar 
4 as the tool of men who 
clean the faces of buildings, 
has been put to work for art. 
As part of a process recently 
developed, it carves delicate 
designs on glass or stone, as 
shown in the pictures on this 
page. 

For glass carving, the artist 
attaches a heavy piece of glued 
paper to the glass and cuts a 
stenciled design from it. Then 
a blast of air driven sand eats 
out exposed portions in the 
shape of the design. 

In a new process for carving 
granite developed by a Ver- 
mont inventor, the block is 
given a quarter-inch coat of a 
secret glue and the design is 
then cut in the glue. Sand- 
blasting bores out the design. 














In the circle, secret glue is being 
poured upon the surface of a block of 
granite. At left, strips of glue are 
removed leaving the desired artistic 
effect, with the rest of the stone still 
covered with the thick glue. Above, 
the sand blast nozzle and the stone in 
which the design is blasted. The air 
driven sand eats away the exposed 
portions but bounces off the rubber- 
like glue. At extreme left, a panel 
of stone bearing finished design. 
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UNLOADER TURNS BIG CAR UPSIDE DOWN 
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NEW SOCKET CLAMPS door pa 
TO INSULATED WIRES From 
= ae , insect 
INSTALLING additional electric lights in oman 
cellar or closet is made easy by a new type onto th 
of electric socket. It is attached directly the mixt 
to the wires without stripping the insula- pungent 
Photos Courtesy Link-Belt Co tion from them. intolera 
7 ; ¢ 
When the two halves of the socket are atte @ 
MoperN car unloaders can seize brought together upon the wires and go awat 
a railroad car as if it were a match screwed tight, a pair of sharp metal points ok 
box and turn it bodily upside down pierce the insulation and make a perma- oann te 


or tilt it on end. They enable one 
man to empty a car in from one 
and a half to four and a half min- 
utes, replacing the unloading crew 
usually required. 

The unusual photographs shown 
above give a glimpse of two of the 
latest types in operation. One 
dumps flat cars of coal, sugar beets. 
or iron ore. Giant clamps lock the 
car to the rails while tae whole 
carriage revolves ponderously on its axis. 
When the car is upside down its load falls 
out into a hopper. 

The other unloads box cars of loose 
grain through an ingenious system. After 
the car is locked in place, the platform tilts 
slightly toward the side on which the door 





Above, a modern unloader seizes a flat car and turns 
it upside down to empty it. Upper left, an unloader 
tilts a box car lengthwise so grain is shaken out of it. 


is opened. Then the car is rocked back 
and forth as shown in the upper photo- 
graph. This shakes out practically all the 
grain. The last is removed by inserting a 
baffle board that deflects grain running 
past the door, while the car is given a 
final tilt by the mechanism. 










nent contact with the current-carrying 
strands. It takes but a few seconds to 
twist the socket on or off. 




















BABY NOW GETS PULLMAN BED IN AUTO A USI 
WHEN a mother eS % T 
goes oe ~ ia a SCIEX 
can now take her ' Nori 
baby with her in <a << — 
the back seat of =~  ~ soon. in 
the car. A device : \ “a <.. the wat 
just placed on the cs ey — While 
market converts mm _~ mals _h: 
the oe. yo ae s Uncle § 
a small pullman “x i 
bed in which the rea 
baby lies. GLOBE DESIGNED AS house © 
The framework RADIO CABINET machine 
is of steel covered 
with upholstery to So THAT radio sets may be heard but 
match that of the not seen, Albert Aurili, a sculptor, of Lake Ol 
car. Two snap’ Worth, Fla., has designed a cabinet which 
sockets hold the is a globe map of the world. Cast in GI 
frame to the floor halves, it is arranged to open on hinges, SEPAE 
and two strong _ to tune or inspect the set. sheonnen 
straps with snap This new radio cabinet is supported at al Long 
fasteners lead to con-_ its poles, at which points the wires are goes of 
cealed screw eyes in the led inside. It should prove a convenience, courses 
corners of the car. The says the inventor, when receiving news passeng 
frame can be placed in position or broadcasts. The user could easily find on cada 
removed in a few seconds. High the cabinet itself different parts of the in the 4 
PE sides keep the baby from falling world mentioned, without having to leave riers ar 


a Pullman bed for baby from which he can not fall. out if he becomes restless. the radio to look them up elsewhere. 
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MOSQUITOES ROUTED BY 
MIXTURE ON WRISTS 


AN UNUSUAL convenience for hunters, 
tishermen, and campers is a tube of anti- 
mosquito mixture which is worn strapped 
to either wrist. The tube is small, not 
much bulkier than a good-sized wrist 
watch, so it does not interfere with out- 
door pastimes. 

From time to time, as the little buzzing 
insect pests begin to crowd around, a small 
quantity of the tube’s contents are squeezed 
onto the back of the wearer’s hand. Since 
the mixture has a strong 
pungent odor said to be 
intolerable to the in- 
sects, they immediately 
go away from there, to 
seek their meals in a 
more favorable locality. 








USE MECHANICAL FLY 
TO WARN OF GERMS 


SCIENTISTS at the U. S. Department of 
Agriculture have just completed a huge 
mechanical fly. It will go on exhibition 
soon, in an educational tour to illustrate 
the way in which insects spread germs. 

While lifelike models of insects and ani- 
mals have been constructed before by 
Uncle Sam’s workmen, this is their first 
excursion into the mechanically animated 
insect world. The fly is large enough to 
house within its own’ body the motor and 
machinery necessary to operate it. 


OIL TANKERS AT SEA 
GET PRIVATE LANES 


SEPARATE sea traffic lanes for oil tank 
steamers are to be tried off the eastern end 
of Long Island as a safety measure. Car- 
goes of oil carried by tankers, whose 
courses converge and mingle with those of 
passenger steamers at this point, might 
become a menace to the life and property 
in the event of collision. So the oil car- 
riers are being given a private lane for 
their own exclusive use. 





A NEW light designed for use 
in dark closets and cupboards 
requires no wiring. It works on 
self-contained dry cells. Lamp 
and battery are contained in one 
mounting, held in place by a cou- 
ple of screws. This novel little 
fixture gives a light strong enough 
to read by, and, with moderate 
use, its battery will last for sev- 
eral months, 


ONE ANTENNA FOR 
MANY RADIO SETS 


FAMILIAR to city dwellers are 
apartment building roofs clut- 
tered with a motley collection of 
radio antennas connected to indi- 
vidual sets below. But a new sys- 
tem developed by a well-known 
radio firm makes these labori- 
ously erected and_ unsightly 
aerials unnecessary. 

A single, scientifically built 
antenna of entirely new 
design is installed on the 
roof. It feeds all the 














radio receivers in the 
building — as many as 
200, if desired—and each 
set Owner may tune in 
to any desired station irrespective 
of the other receivers using the 
same antenna and without inter- 
fering with their reception. 

The single lead-in wire from the 
antenna is led to a_ penthouse, 
where it is connected to an ampli- 
fier. From this point, a flexible 


This wireless light, for use in dark closets, attaches 
to the wall and is operated by long lasting batteries. 





cable, less than three eighths of an inch in 
diameter, literally pipes the radio signals 
to special wall outlets in every apartment. 
The dweller has only to plug in his radio 
set to the wall plate, which also contains 
a ground connection in addition to a 
socket from which electric current to 
operate the receiver is taken. 
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SPEEDOMETER 





At right, a new car gage that fastens to 
dashboard and shows how fast you: are 
burning gas. Diagram shows operation. 







GAGE SHOWS GAS YOUR CAR USES 


A GAGE for autos, designed by a Camden, 
N. J., inventor, tells the driver how fast 
he is burning gasoline in miles per gallon 
or in gallons per hour. The diagram at the 
left shows the gage’s operation. 

On its way to the carburetor, the gas- 
oline is forced through a tapered glass. 
tube on the dash. The tube contains a 
colored ball of smaller diameter than the 
lower end of the tube. As the gasoline 
goes through the tube, it tends to carry 
the ball with it. The higher the ball goes, 
the greater is 
the opening 
around it and 
the more gas 
is able to flow 
past it. The 
ball therefore 
rises only so 
far for any 
given rate of 
flow. Figures 
mounted on a 
drum that ro- 
tates with the 
speed dial of 
the speedom- 
eter give a 
direct reading 
of the miles 
traveled per 
gallon of gas. 
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New Ideas 
for Your Home 


Here Are a Dozen Devices 
to Give the Housewife Less 
Trouble with Her Work 
and Aid Domestic 
Comfort and 
Cleanliness 


¥ 





ANSWERS DOORBELL FROM KITCHEN. 
Now the housewife need not interrupt her work 
to go to the door when the bell rings. Mike and 
loudspeaker let her talk to caller from the kitchen. 





FLOOR OIL IN TANK. This new 
idea for a floor oiler does away with HANI 
the frequent trips to the supply can dustpz 
and enables the housewife to get Pressi 
her floor cleaned quickly. The tank 
on the handle holds three quarts and 

by means of a flexible tube is fed | 
continuously to the woolen appli- ’ 
cator, which may be removed for j 
cleaning. It is easy to get a smooth 
coating as the cloth at all times 
contains the same amount of oil. { 








SELF-CLEANING TOASTER. Crumbs can’t 
stick in this new automatic toaster. The toast 


slides out at bottom, taking the crumbs with it. 











LIGHTS FOR HOUSE NUMBERS. Minia- 
ture lamps connected with a doorbell circuit 
using house current lights the house numbers 
at night. Pressing the button short-circuits 
the light wiring and rings the doorbell. 





ALL MOTHS HATE IT. When this 





‘ : . P een 


device, right, is hung in a clothes closet ars SR en ee ee ‘ COLL 
moths go away from there. An anti- are sm 
moth liquid drips constantly from the NO ANTS IN THIS CABINET. Insect pests are b wall 
inverted bottle and falls upon a felt securely shut out of this built-in cabinet in which the ~e “ 


pad. Its pungent vapor smells of cedar. shelves are on a revolving rack. Oil bowls exclude ants. 
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BURN YOUR CORNCOBS. In the sections 
of the country where corncobs are a conven- 
ient fuel this kitchen cabinet provides a clean 
and handy receptacle in which to keep them. 



















HANDY TWO-IN-ONE. One hand will work this 
dustpan and broom with which there is no stooping. 
Pressing the handle down ‘sweeps dust into the pan. 
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SAVE THE MILK. 


f 
Asbestos covers for SANDWICH TRAY OR PLATE. Any plate 
can be turned into a sandwich tray by simply 


said to prevent sour- ; thi tal handi ra 
ing in summer and snapping on this ornamental handle as shown. 


| freezing in winter. 
The covers are wash- 
able and are easily 
slipped over bottle. 
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PROTECTS CUR- 
TAINS. This attractive 
pair of hinged metal rods 
will keep your curtains 
from fluttering in the 
wind and thus save them 
from dust and rain. Once 
put over the rods, the 
curtains cannot fly loose. 
The bars are fastened to 
the side of the frame. 
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COLLAPSIBLE VANITY TABLE. Where rooms 
are small or crowded, this folding vanity table should 
be welcome. When not in use, it can be put out of 
the way and occupy little room, as at the right. 
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The Truth About Aviation — 


HEN Lindbergh crossed the Atlantic in a solo flight, 

he fired the popular imagination and became a national 

hero. The reflected glory of his achievement envel- 
oped all aviation and became the impetus for the biggest boom 
that industry has ever known. 

Today, as Lindbergh’s name has practically disappeared from 
the big headlines in the papers, aviation, too, seems to have 
taken a back seat. Superficially, it looks as though the avia- 
tion craze had vanished and interest in flying was dwindling. 
Is that true? Most emphatically we say, “No.” 

Naturally aviation is suffering from the general business 
depression, but in this industry the depression is relative, not 
actual. Judged by the standards of its own progress, aviation 
is still going ahead at a remarkable rate. True, general busi- 
ness conditions may have retarded that advance, but the figures 
tell the true story and they prove the growth is still rapid. 

For example, 165,000 passengers rode in air transport planes 
in 1929, which was three times the number carried in 1928. 
In 1930, 400,000 passengers rode in transport planes—a gain 
greater than the total number carried in 1929. 

The increase in airplane express, in spite of the depression, 
is equally amazing. In 1929, 258,000 pounds were carried; in 
1930, 718,000. If there is anything about these figures that 
indicates a slowing up in aviation, we’d like to know what it is! 

Lindbergh hasn't been breaking any records lately, but that 
doesn’t mean that no records are being broken. Duration 
fligh’ + which originally were tests of the durability of an air- 
plane motor have been pushed to the point where they no 
longer mean much as motor tests. 


ADDELENA and Cecconi in Italy last year stayed in the 
1 air over sixty-seven hours without refueling, and Jackson 
and O’Brine in this country flew continuously for nearly a 
month with the aid of a refueling plane. 

Endurance tests are no longer in style because motors and 
planes have progressed to the point where it has become a 
matter not of mechanical but of human endurance. 

Careless reading of the papers is quite likely to give you the 
idea that flying, instead of being far safer, is actually becom- 
ing more hazardous. That is because every airplane fatality 
goes on the front page. 

Yet the figures show that there are 500,000 flights for every 
airplane accident, however trivial. Twenty million miles of 
scheduled flying operations in the United States for the eight 


POPULAR SCIENCE MONTHLY 


months prior to March first, last, resulted in only four deaths. 
On that basis you'd have to fly 20,000 miles a year for 258 
years before it came your turn to get killed! 

Nearly thirty different inventions or improvements in the 
art and practice of aviation since the beginning of the busi- 
ness depression have helped to establish this astounding record 
of safety. 

No matter what feature of aviation you investigate, you will 
find that substantial progress has been made during the period 
of business depression. Take airports, for example: There 
were 733 in the United States in 1928. The number in 1929 
had grown to 916, and there are now well over 1.100 places in 
the United States where an airplane may land, receive service, 
and take off again. 


HIS number does not include the many private flving fields. 

There are now over 16,000 miles of airways in this country 
lighted suitably for night flying, a great increase over previous 
years. 

There are just two spots in the general record that, while 
they show increases, have not kept pace with the progress in 
other directions. One of them is the air mail. The increase 
last year was only a million pounds. However. you cant 
blame aviation for that. The number of letters people send 
depends on general business, and if business is depressed, there 
will be fewer letters mailed—especially the rush letters that 
mean rush business. Merchants are not likely to spend extra 
postage for air-mailing their orders when they are having dif- 
ficulty in selling the stock on hand! 

The other soft spot is the number of airplanes in private use. 
There are about 5,000 privately owned planes now as against 
4,000 last year and 3,000 the year before that. This shows a 
growth of about a thousand a year. With a total population 
of about 120,000,000 people, this seems like a mighty small 
number of privately owned machines, and it is until you stop to 
consider the question of cost. Even a medium small standard 
two-passenger airplane suitable for private use costs as much 
as a really deluxe automobile. 

Air transport figures prove that people are eager to ride in 
airplanes. It is claimed that about four percent of the popu- 
lation actually rode in them last year. 

There has been a great increase in the number of licensed 
pilots. There are 16,000 now. There were only 11.000 in 
1929 and about 5,000 in 1928. 

Many of these pilots are now looking for jobs. The young 
man considering aviation as a future career may think this is a 
good reason for staying out of it. But a little thought will 
convince you that your reasoning isn’t good. While it is true 
at present in aviation that only an experienced man has a 
chance for a job, the same thing is true in many another line. 

During any depression the beginner has a tough time of it. 
You can go into aviation as a career today with the assurance 
that while you may have a tough struggle, you will not be any 
worse off than you would be in some other line. 


We Rile the Reds 


EACTIONS differing as much as day and night were stirred 
up by Michel Mok’s articles on Russia, which appeared in 
our April and May issues. Hundreds of letters were received 
from readers of this magazine. Some denounced us as cham- 
pions of the Communist cause, while others praised us for 
“presenting an interesting situation from an unbiased stand- 
point.” As that was one of the two aims of the articles, those 
latter comments naturally gratified us. 

The other and principal purpose of the stories was to show 
that whatever progress the Russians have made in the execu- 
tion of their Five-Year Plan for changing their country into an 
industrial nation has been due largely to the efforts of Ameri- 
can engineers who are directing big jobs in Russia today. 

Evidence that there. too, we hit the bull’s-eve now comes 
from Russia itself. In a recent issue of the Russian railroad 
paper, Gudok, PoPULAR SCIENCE MONTHLY is taken severely 
to task for giving the American engineers most of the credit. 

Under the caption “American Self-Esteem and Soviet Per- 
formance,” the Bolshevik trade paper declares that the Rus- 
sians now are able to paddle their own canoe. Only a few 
days ago, a statement issued by the Soviet government asserted 
that the great new tractor plant at Stalingrad had practically 
broken down as a result of the inefficiency of Russian work- 
men. Thus we feel justified in interpreting Gudok’s attack as 
a sincere compliment.« 





JuL 





suit 
the 
tior 
wit 
mo! 
duc 
ing 
in 

stu 


sou 
bla 
Th 
gro 
ma 
rec 
sof 
gra 
poi 
gro 
ing 
are 


is 
not 
sid 
anc 
pat 
gro 
doe 
gre 
pat 


ie 
pel 
to 

tio 
in 

the 
ex] 


sar 
q 


she 
as 
ani 
is 
tai 
shi 


tu 
co 


s1- 


rd 


il] 
»d 
re 
9 
in 


+ % ws 


— 


(~~ fF ff) 





Juty, 1931 











a radio phonograph model fitted 

with a home recording attachment, 
suitable for recording radio programs or 
the efforts of home musicians and elocu- 
tionists (P.S.M., Feb. °31, p. 83). It met 
with a surprising response. Now a still 
more elaborate apparatus has been intro- 
duced that gives results closely approach- 
ing those obtained with fine equipment 
in the regular sound recording 
studio. 

In the simpler forms of home 
sound recording systems, special 
blank grooved records are used. 
These have a perfectly smooth 
groove cut into the wax. The 
material of which the special 
record is made is considerably 
softer than the standard phono- 
graph disk so that a special, blunt 
pointed needle, when passed along the 
groove, will deform the edgcs of it accord- 
ing to the voice or musical vibrations that 
are actuating the needle. 

The principal difficulty with this system 
is that the central line of the groove is 
not altered. As the needle moves from 
side to side it pushes out first one wall 
and then the other. In consequence the 
path of the needle when run through the 
groove again to reproduce the recording 
does not, because of the opening up of the 
groove, duplicate its original recording 
path. 


FEW months ago one of the prom- 
inent radio manufacturers put out 


N MAKING studio records, the record- 

ing needle actually cuts the groove in a 
perfectly smooth blank record. This seems 
to be the only way to get true reproduc- 
tion. Unfortunately, the apparatus used 
in the studio to move the needle across 
the record is too heavy, complicated, and 
expensive for amateur use. 

A simpler form that accomplishes the 
same result is shown on these pages. 

While the _ outfit 
shown in Fig. 1 is sold 
as a complete recording 
and reproducing unit, it 
is also possible to ob- 
tain the vital apparatus 
shown in Fig. 2 for use 
on any phonograph 
turntable. These parts 
consist of a special 


Home Rado 
Records Are Now| 
Easy to MAKE 


New Equipment for Private Use Gives 
Reproduction That Is Practically Perfect 


By ALFRED P. LANE 

























Fig. 1. A recording and reproducing unit for 
home use with any phonograph turntable. 


recording head and a drive mechanism. 

The recording head has a leather lined 
groove back of the cutting needle. On the 
other side of the rectangular compartment 
which houses the electromagnetic mechan- 
ism there is a knob-shaped piece of metal. 
Its function is merely to press the needle 
against the record surface with sufficient 
firmness to make it cut. 

In use the recording head rests on the 
threaded rod of the drive with the leather 
lined groove pressing against the threads. 
Thus part of the weight is sustained by 
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Fig. 2. Apparatus needed to make reproducing records at home. It consists of a record- 
ing head and a drive mechanism. The head rests on the threaded rod of the drive. 
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Fig. 3. This shows the needle used in record- 
ing—blunt and of bamboo fiber or of horn. 


the threaded drive rod and the rest is on 
the needle point. 

The drive mechanism fits over the 
center pin by friction, with the outer end 
of the threaded drive rod resting in a 
simple metal support that is screwed to the 
phonograph top beside the turntable. 


S THE turntable revolves, 
it rotates the center piece 
on the side of which are cut 
threads. These threads engage 
with a gear on the end of the 
threaded drive shaft and turn 
it at a slow rate of speed. 
Thus the recording head is 
carried toward the center of 
the disk as the needle cuts the 
groove, resulting in the usual 
spiral of standard pitch. 

The records used with this 
type of recorder are of 
smooth sheet aluminum. Ob- 
viously, the ordinary type of 
steel phonograph needle can- 
not be used to play a metal 
record of this type. A suitable needle is of 
bamboo fiber or horn, and these needles, 
fitted in special rubber sockets, are obtain- 
able to fit the hole in any standard type 
of phonograph reproducing head. This 
needle is shown in Fig. 3. 

The use of the leather coated groove in 
the recording head and the threaded drive 
rod seems, at first glance, to be rather a 
crude procedure. It is, however, an ingen- 
ious way of overcoming two difficulties 
that would be encountered if threads were 
cut in the groove of a size to fit those on 
the drive rod. 


BEGIN with, it would take extremely 
accurate thread cutting to make a 
thread that would allow the rod to turn 
without excessive friction and yet not be 
liable to play or looseness. Looseness 
would be a fatal defect, as it would cause 
the grooves on the record to run into each 
other and spoil the recording. The leather 
gives a steady, light friction on the 
threaded drive rod, which takes up all 
play in the worm and 
gear mechanism, which 
slowly rotates it. 

In order to operate 
any home recording 
mechanism, it is neces- 
sary to have a turn- 
table motor with a fair 
amount of driving 
power. Any of the 
standard type of elec- 
tric turntable units has 
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enough for the. purpose, but many spring 
operated motors, especially if they are old 
and the springs are gummed up and weak, 
will prove unsatisfactory. 

Some experimenters with home record- 
ing apparatus have encountered difficulty 
because of the low amplification produced 
by the radio receiver used. Some modern 
sets only have one stage of audio amplifi- 
cation following a power detector. Such 
sets usually have such a high degree of 
radio-frequency amplification that excel- 


New 


[: ADDITION to the new type of 





screen grid tube designed to give per- 

fect volume control and end interfer- 
ence at low volume levels 
announced last month (P. 
S. M., June 731, p. 81), 
four more new type radio 
vacuum tubes will soon be 
available. 

The most important is the 
new type 247. This tube is, 
in effect, a power tube like 
the type 245 now univer- 
sally used in modern electric 
receivers, with added ele- 
ments in the form of two 
screens that give it remark- 
able amplifying qualities in 
addition to its power hand- 
ling ability. 

Borrowing from screen 


lent results are obtained in radio reception, 
but when a phonograph pick-up of the 
electric type is used to play records elec- 
trically, or recording is attempted with 
homemade apparatus, the results are poor. 

Powerful audio amplifiers, built as 
separate units, can be obtained now to 
meet these requirements or for use in any 
type of hook-up where it is desired to 
operate one or more loudspeakers from a 
centrally located microphone as in schools 
or public halls. 





Tubes 
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While the most important use of home 
recording undoubtedly will be to record 
exceptional radio programs so they can 
be replayed, and the making of records 
of home produced musical and vocal enter- 
tainment, there is also a wide field of use- 
fulness for educational purposes. The edu- 
cational programs sent over the radio could 
be recorded at the school and reproduced 
at different classes. Again, the lecturer, 
by making records, could deliver his lec- 
ture in several places at once. 


For Special Uses 


designed to run on 6.3 volts direct current 
and it takes only .3 of an ampere. 

This voltage is such that the tube can be 
operated from the lighting 
circuit of the car without 
the use of any controlling 
rheostats or special resist- 
ances. The tube uses far 
less current than the 227, 
and yet because it is of 
heater type. it will cause 
much less interference from 
the ignition circuit than the 
201A tube. 


HEN used in sets 

designed to operate on 
110-volt direct current, the 
heaters of several tubes can 
be connected in series and 
only about thirty watts will 
be drawn from the line. 











grid practice, the engineers 
have found that a screen 
placed outside of the con- 
trol grid and supplied with 
voltage equalling that connected to the 
plate circuit will greatly improve the 
amplifying qualities. In addition there is 
another screen just inside the plate. This 
screen is connected inside the tube to the 
filament. 

The function of this 
screen is to prevent elec- 
tronic emission from the 
plate, a phenomenon that 
limits the power handling 
ability of the ordinary type 
245 tube. In popular lan- 
guage, this screen is a one- 
way trap. It repels the 
electrons knocked off the 
plate by the heavy stream of 
electrons flowing from the 
filament and makes them go 
back to the plate again 
instead of traveling toward 
the grid and filament and 
thus upsetting the operation 
of the tube. 


HIS tube probably will 

be widely used next year, 
not because it makes pos- 
sible better radio reception, 
but because it makes good 
reception a lot cheaper. Up 
to now the standard high 





Here are three of the new radio tubes. From left to right they are 236, 237, 
and 238. Using two 236 and one 237 and one 238 gives a set with four tubes. 


stage of resistance or transformer coupled 
amplification feeding into a push-pull cir- 
cuit using two type 245 tubes. 

The new type 247 tube gives so much 
more amplification and has so much more 
power handling ability that 
it alone will do nearly as 
much as the three tubes now 
used. Obviously, the new 
‘tube is of no interest to 
owners of sets fitted with 
the present circuit because 
a set using the new tube will 
not give them quite as much 
as they are now getting, but 
radio listeners who have 
older type sets will find that 
they can get a set with mod- 
ern operating qualities at a 
lower price than ever before. 


HE other three new 

tubes are of interest only 
to prospective buyers of 
radio sets to be fitted to 
automobiles or to be used 
in homes supplied only with 
direct current electricity for 
lighting. 

The type 237 roughly cor- 
responds in radio receptive 
characteristics to the 201A, 





quality circuit has consisted 
of a radio-frequency ampli- 
fier, a detector, and an audio 
amplifier made up of one 


The most important new tube 
is type 247. In effect, it is a 
power tube like type 245. In 
addition, two screens give it re- 
markable amplifying qualities. 


the 227, and the 230. It is 
a general purpose tube. Its 
chief new characteristic is 
a heater tvpe filament 


Another of the new tubes 
is the type 236. which elec- 
trically is exactly like the 
type 232 screen grid two-volt tube except 
that it is fitted with a heater filament that 
draws .3 amperes at 6.3 volts, the same as 
does the type 237. Obviously it has the 
same relative advantages in auto sets or 
sets designed for direct current. 

The fourth of the new tubes is type 238. 
Electrically this tube is a smaller copy of 
the new type 247 described above. It has 
the same two extra screens. Its filament is, 
however, of the heater type taking .3 
amperes at 6.3 volts. Instead of 250 volts 
applied to the plate and screen grid as is 
required for the type 247, the type 238 
takes 135 volts on these electrodes. 

It seems safe to predict that there soon 
will be some satisfactory low priced radio 


. receivers on the market for automobile 


use and in homes with direct current. 

For example, not more than two of the 
screen grid tubes type 236 in a radio- 
frequency circuit followed by a type 237 
used as a detector feeding directly into a 
type 238 power tube acting as an audio 
amplifier would give a set using only four 
tubes. It would have plenty of radio- 
frequency amplifying power to bring in 
distant stations even on a short indoor 
antenna and its power handling ability, 
while of course not equal to the full sized 
alternating current sets sold today, would 
still be ample. 

When used in an automobile, such a set 
would draw only 1.2 amperes from the 
storage battery, or less than half that 
required to light one of the front lamps. 
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HELPFUL HINTS FOR RADIO 





Watch House Voltage 
and Save Your Tubes 


OME day tubes for electric type 

radio receivers will be made so 

tough and durable that no ordinary 

change in the house lighting vol- 
tage will affect either their durability or 
their operating characteristics. However, 
that day has not yet arrived, and so it 
still is necessary to watch out for abnor- 
mally high or low voltages. 

When you buy a radio receiver from a 
responsible concern, the man who installs 
* the set always makes it a point to meas- 
ure the house voltage at the socket where 
the radio set is to be connected. If he 
finds it too high and there is an adjust- 
ment on the set to take care of it, he 
makes the proper adjustment. If there 
is no such adjustment, he insists on 
installing a voltage controlling device. 

This procedure is correct as far as it 
goes, but it does not take care of such 
changes in the house line voltage as may 
occur after the set is installed. In one 
case, for example, the voltage at the wall 
socket averaged about 108 when the set 
was installed. 

A few months later, the power com- 
pany shifted its lines in that neighbor- 
hood and installed a new and larger pole 
transformer to take care of probable 
increased future demand. About a month 
after that the set owner had several tubes 
burn out in quick succession. 

A check-up showed that the voltage at 
the wall socket had been increased nearly 
to 130 volts. Such a radical 
change would be unlikely in a 
large city but often occurs in sub- 
urban sections and small towns. 


NFORTUNATELY, a radio 

set gives no indication of 
voltage increase. Unless you have 
the house voltage checked at reg- 
ular intervals, the first intimation 
you will have of an increase in 
house voltage will be the burn- 
ing out of tubes. 

Figure 1 shows a simple cure 
for excessive voltage that can be 
adjusted to take care of any 
increase. Obtain a porcelain 
socket and a 500 or 600 watt heat- 
ing element of the type used in 
the ordinary copper bowl electric 
heater. Cut one of the wires in 
the drop cord and connect the 
severed ends to the socket terminals. 
Having done this, screw the heating ele- 
ment in place as is indicated in illustra- 
tion at right. 

If the voltage reduction is so great that 
the operation of the receiver is affected, 
reduce the number of turns in the heating 
element and reconnect as shown in the 
illustration. The heating element should, 
of course, be mounted in and carefully 








insulated from a metal box that has open- 
ings in it for adequate ventilation. 


DOUBT YOUR EYES 


pPeanars the simplest connections in 
the radio circuit are to antenna and 
ground, yet these cause trouble for thou- 
sands of radio listeners. The ground 
connection is the worst offender. 

Unless the surface of the pipe to which 
the connection is made is scraped or 
sandpapered right down to the shiny 
metal, corrosion will take place and the 





A B C’s of Radio 


HE growth of radio broadcasting, 

talking movies, and _ electrically 
operated phonographs has revolution- 
ized the manufacture of electrical re- 
sistance units. The demand for high 
resistances amounted to almost noth- 
ing before broadcasting. Now resist- 
ance units of all values up to many 
millions of ohms are made in large 
quantities. In early types of radio 
receivers, the only resistances used 
were simple rheostats of a few ohms 
each and a grid leak which, for lack of 
something better, usually consisted of 
pencil marks drawn between two bind- 
ing posts. Now dozens of resistance 
units form vital parts of every mod- 
ern radio receiver’s circuit. 














Fig. 1. A porcelain socket and a heating ele- 
ment will protect tubes from high voltage. 





Fig. 2. The right and easy way to use a mill 
file to reduce any material to the desired size. 


radio receiver will develop queer scratchy 
noises that spoil the broadcast reception. 
Sometimes the corrosion leads to an 
intermittent connection. For _ several 
days it may work perfectly, then without 
warning the volume drops and a hum 
develops. The following night the con- 
nection may have reéstablished itself. 
Never trust your eyesight to deter- 
mine whether a ground or antenna con- 
nection is good. It may look perfectly 
solid and even feel that way when you 
try to move it with your fingers and still 
be in a badly corroded state underneath. 


SUMMER COMPLAINTS 


) Ddnnntal year, about this time, service 
men receive calls from owners who 
think their radio sets are out of order. 
Those who bought their sets last winter 
are beginning to discover that the dis- 
tant stations they brought in so easily 
during the cold weather can no longer be 
heard. 

When they turn to the proper dial num- 
bers for these distant stations and turn 
up the volume control nothing happens 
except a regular artillery barrage of static 
from the loudspeaker. Not realizing that 
distance radio reception is always poor 
in the summer and that static is much 
worse, they naturally assume that some- 
thing has gone wrong with their receiv- 
ing equipment. 


FILING THIN PANELS 


N AMATEUR radio construction work 

it often is necessary to file the edge of 
a composition panel to fit it to the cabinet, 
to take a bit off the edge of a sheet of 
metal shielding, or even to remove some 
material from the edge of a plywood piece 
used as a base or sub-base. The quick- 
est and most satisfactory way to do such 
a job is to remove the material with a 
power sanding disk. 

However, most radio experimenters do 
not seem to go in for power driven shop 
equipment and so such work has to be 
done by hand. Whether the material is 
composition, plywood, or metal, the eas- 
iest way to do the job by hand is to take 
a mill file, place it at right angles to the 
material, and with a hand on each end 
of the file move it back and forth length- 
wise of the work, not crosswise. 












“There’s no such thing as a 
frictionless bearing,” Gus said. 
“Nobody ever made one and 
nobody ever will. A ball bear- 
ing comes close to it, but even 
a ball bearing has friction.” 


Gus Gives You Facts 
About Car Bearings 


By MARTIN BUNN 


7 AKE a look at that, Joe,” Gus 
Wilson said, pointing to the main 
bearing surfaces of a motor on 
which he was working. “That’s 

about as nice a job of bearing scraping as 

I’ve done in many moons.” 

Joe Clark, his partner in the Model 
Garage, glanced at the journals of the 
crank shaft resting on blocks beside the 
engine and noted the Prussian blue that 
coated them. Then he saw how the blue, 
that rubbed off from each journal, covered 
nearly the entire surface of each bearing 
and its cap. 

“Golly!” he exclaimed. “That’s fitting 
‘em close. I'll bet you couldn’t squeeze a 
hair from a fly’s eyebrow anywhere into 
those bearings. They ought to run with- 
out any friction at all.” 

“There’s no such thing as a frictionless 
bearing,” Gus retorted. “Nobody ever 
made one and nobody ever will. A ball 
bearing, if its just right, comes pretty 
close to it, but even a ball bearing has 
friction. These bearings will have more 
friction for a while now than they did 
when they were loose.” 

“If that’s so,” Joe asked, “why waste 
soymuch time getting them perfect? Why 
didn’t you just file off each bearing cap so 
it would fit closer to the crank shaft? 
That would have taken out the play and 
got rid of the thumping.” 

The veteran auto mechanic grinned as 
he polished off the blue with a piece of 
clean waste. “I’m ashamed of you, Joe, 
for suggestingsa bum job like that. Don’t 


you know that a bearing that really fits 
lasts about six times as long as a sloppy 
job? Trouble is, you don't understand 
how a bearing really works. 

“Take this crank shaft. It'll run tight 
for a while, then a tiny bit of wear will 
make it really perfect. After that the oil 
will form a film over the whole surface of 
each bearing, and being the same thick- 
ness, the pressure won’t break it down in 
spots. It'll be almost like a ball bearing, 
then, only instead of steel balls, the shaft 
will roll on particles of oil.” 


= settled himself comfortably on the 
workbench and opened his lunch kit. 
“Seems to me,” he observed, “that they 
ought to fit ball bearings all through an 
automobile motor. That would save all the 
trouble of fitting plain bearings. You say 
ball bearings have less friction.” 

“If they could make ball bearings out 
of rubber,” Gus grumbled as he dragged 
out his own lunch kit, “that would be a 
swell idea—maybe. How are you going to 
slip the ball bearings around the corners 
of a crank shaft to get them in place? Of 
course yeu could make the races in two 
pieces but there’d be extra wear at the 
joints. 

“No,” he continued, “I don’t look for 
ball bearing crank shafts and connecting 
rod bearings for quite a while yet. To 
begin with, ball bearings are always noisy 
at high speed. They make a sort of steady 
roaring noise. Imagine what a modern 
eight would sound like when you go whiz- 
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zing along with nine ball bearings on the 
crank shaft and eight more on the connect- 
ing rod big ends. You'd think a hurricane 
was blowing. 


** A NOTHER thing: one of the biggest 

advantages of ball bearings is that 
you don’t have to be putting oil on them 
all the time. That doesn’t mean anything 


‘in the crank case of an auto motor because 


as long as you've got pistons sliding up 
and down you've got to have a steady sup- 
ply of oil. Besides, the main friction in 
an auto motor is caused by the pistons 
and you can’t make them ball bearing!” 

“How about roller bearings? Do they 
make a noise too?” Joe asked. 

“At high speed they do,” Gus replied. 
“Someday we'll get a ball bearing sales- 
man and a roller bearing salesman 
together and let ’em argue it out. Far as I 
can see there isn’t an awful lot of differ- 
ence between ball and roller bearings any 
place in a car if they’re made big enough 
to stand the job. Point is, each type of 
bearing—plain, roller, or ball—is good if 
it’s used in the right place. 


“FIYAKE the generator, for instance. A 

lot of ‘em are made now with a plain 
bearing at. the drive end and a ball bear- 
ing at the commutator end. That’s because 
the drive end gets oil all the time from 
the timing chain case and the car makers 
know that most motorists won't bother to 
oil the other bearing; so they put in a 
ball bearing that will run for a long time 
with almost no oil. On cars that drive the 
generator with a belt, they usually put 
ball bearings at both ends because they 
know that neither will get the attention it 
should. 

“Of course,” he continued, “all wheel 
bearings now are either ball or roller 
bearing. I can remember years ago driv- 
ing many thousands of miles in a car 
that didn’t have a single ball or roller 
bearing. Even the wheel bearings were 
plain. Whenever we drove by a swampy 
place at night, we never could tell whether 
the squeaking was frogs or a wheel bear- 
ing gone dry. Hardly a trip went by that 
we didn’t have to get out, take a wheel 
off, and smear cup grease on the axle. 

“Speaking of bearings and lubrication,” 
Gus went on with a reminiscent chuckle, 
“that old bus had a lubricating system 
that was at least twenty-five years ahead 
of its time. On the dash was a big brass 
cylinder—an enormous grease gun—with 
copper pipes radiating all over the car. 
By turning the lever you could send 
grease to any one of a number of bearings, 
and, believe me, you had to do that quite 
frequently if (Continued on page 125) 





Gus Says— 


ee auto owners admit they know 
little about the “works” of an 
automobile. Others brag about their 
dumbness. They-actually seem to be > 
proud of being ignorant. The boast- 
fully ignorant bird is easy picking for 
the phoney auto repair shop because 
the crooked mechanic knows he can 
soak an ignoramus and get away with 
it. If you don’t know anything about 
automobiles, for the sake of your 
pocketbook keep it to yourself! 
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. THE SHIPSHAPE HOME 


Speedy New Sailboat-Motorboat 


Gives 


All-Around 


Sport 


By WILLIAM JACKSON 


ae 


Mr. Jackson tested the boat with several classes and 
makes of motors and found it both fast and seaworthy. 


HIS new combination motorboat 

and sailboat affords more diversity 

of recreation and more genuine 

pleasure on the water than any one- 
purpose boat. She is so useful, versatile, 
stanch, and fast that she well deserves the 
name Dauntless. 

Designed especially for PopULAR 
ScreENcE MonrTHLY readers, this craft is 
no makeshift or haphazard combination, 
but represents a carefully studied effort 
to produce a boat that will give satis- 
factory service with either sail or power. 
Unlike many sailboats, she draws very 





little water and is not heavy; and 
when propelled by an outboard 
motor, she does not squat and drag. 

Dauntless is 15 ft. long and has 
an extreme beam of 5 ft. 5 in. She 
is fast under power, and her beam 
makes her seaworthy. In our tests 
this craft proved faster than either 
round- or flat-bottomed rowboats 
powered with small outboard 


If you have ever skim- 
med over sunlit waters, 
sheet and tiller in hand, 
you know what fine sport 
there is in sailing. But 
motorboating has its 
thrills, too; and a motor 
always gets you there! By 
building this boat, you can 
enjoy both these sports. 





Under sail, Dauntless is not only safe but exceedingly speedy for a boat of her 
dimensions. She is easily controlled and does not tend to hang in the wind or “yaw.” 


motors. The following are the motors 
adapted to this boat and the speeds: 


Class “A,” 2to 8 H.P— 8to 15 M.P.H. 
Class “B,” 12 to 16 H.pP.—12 to 18 M.P.H. 
Class “C,” 18 to 25 H.p.—15 to 25 M.P.H. 
Class “D,” 24 to 32 H.P.—20 to 28 M.P.H. 


Should the boat be used solely as a 
motorboat, the sail can be either dis- 
mantled or dispensed with. 

If you are a confirmed sailboat “bug” 
and look upon motorboats as a landlub- 
bers’ craft, well and good. Dauntless, 
besides being safe, sails extremely fast for 
a boat of her dimensions. It requires but 
the slightest effort to control her under 
sail. When going about, a push on the 
rudder spins her around, and you are off 
on another tack. She does not hang in the 
wind and “yaw” about like many of her 
kind. 

At times the wind is fickle. If you are 
becalmed, unship the rudder, attach the 
trustworthy outboard that you have pro- 
vided for this purpose, and you are home- 








sO 


ward bound in safety and solid comfort. 

lf you wish to go fishing or have taken 
this roomy little packet on an outing or 
camping trip and find it necessary to go for 
camp supplies merely attach the outboard 
motor to the permanent motor board and 
you can be on your way. 

The end of the summer does not neces- 
sarily mean that the craft has to be stored. 
By unshipping the mast, sail, and rudder, 
and attaching the outboard, you have an 
excellent hunting or duck boat. 

The original hull without sails, spars, 
and rudder weighs 300 lb.; completely 
equipped, Dauntless weighs 365 |b. The 
beat is light enough to be transported on 
a trailer if desired. The complete boat 
including sails cost the author $65. 






















As shown in the view above, the framework is 
assembled bottom up on a heavy form mounted 
on legs like a sawhorse. The frames fit in slots 
in the form. At right: Planing bevel on chine. 








To realize all these advantages, we must 
set to work to build her. The construction 
is not difficult; and to make the work as 
easy to lay out as possible, three blue- 
prints have been prepared with larger 
drawings than it is possible to publish 
within the restricted limits of a magazine 
page. In effort saved, you will be well 
repaid by sending for these prints, the 
price of which is seventy-five cents (see 
Nos. 131, 132, and 133 in the list on page 
117). 

Anyone familiar with carpenters’ tools 
can turn out a creditable job. The woods 
suggested in the material list should be 
easy to obtain locally. If you are in doubt 
as to where to obtain the necessary hard- 
ware and fastenings or the sail cloth or 
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sails, send a self-addressed and stamped 
envelope to the Home Workshop Depart- 
ment for a list of dealers. 

Study the plans and instructions care- 
fully before beginning. Some of the pieces 
are not mentioned in the material list, but 
they can be cut from the waste lumber. 

The first step is to make the form upon 
which the boat is to be built. This can be 
constructed from any rough 2 by 10 in. 
lumber. The form is made in two pieces 
as shown. With legs nailed on, it makes 
an excellent support for the hull. 

The full size paper patterns for the 
frames are next prepared. Draw a center 
line on each sheet of paper and measure 
from it, laying out complete frames. 

With the patterns finished, lay the 34 
by 234 in. frame material on the patterns 
so as to conform to the outlines, and mark 
and saw out the parts. The two bottom 
members of each frame are joined in the 
center with a 34 by 3 by 12 in. block. 
Each of these blocks is coated with glue 
and fastened to the frames with ten 
1'4-in. No. 8 flathead screws. Do not, 
however, glue the blocks of frames Nos. 5 
and 6 as these blocks will be removed 
when the centerboard well is installed. 

Number the frames to avoid confusion. 
Fasten the side member of each frame to 
the bottom member with two !4 by 134 in. 
carriage bolts. Before attaching frame 
No. 10 to the transom, saw out the chine, 
inwale, and keel notches. Secure it to the 
transom with glue and 1!4-in. No. 8 flat- 
head screws spaced 4 in. apart. 

The frames are now assembled in their 


Working drawings of the assembled framework, the form upon which the boat is built, and the individual frames and keel. 
Larger views and a number of supplementary sketches are contained in Blueprints Nos. 131, 132, and 133 (see page 117). 
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respective places on the form. Clamp the 
keel temporarily to the form. Lay a light 
batten along the frames and mark the 
bevels. Remove the frames and bevel the 
edges. Frames Nos. 1, 2, 3, and 4 will be 
beveled the most; the rest are beveled but 
slightly. This is done so the planking will 
lie evenly on the frames. 

Reassemble the frames on the form and 
fasten the keel to each frame and to the 
transom with two 2-in. No. 9 flathead 
screws. Countersink these screws so the 
keel can be beveled off. The stem is 
attached to the keel with two 4 by 2% in. 
stove bolts. Nail strips from transom to 


keel to hold the framework square, and 
run strips from the floor to the frames. 

The chines are now clamped in place 
and fastened to each frame with one 2'%4- 
in. No. 9 flathead screw. Fasten both 
chines at once; that is, drive a screw on 
one side, then on the other. At the stem 
the chine is sawed to fit flush, and it is 
fastened to the stem with one 1%-in. No. 
8 flathead screw. When both chines are 
fastened, proceed to attach the inwales to 
each frame and to the stem with one 
14%4-in. No. 8 flathead screw. Although 
indicated in the drawings as 1% in. wide, 
a stronger frame will result if the inwales 
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are made 1% in. wide as suggested in the 
bill of materials. Bevel the keel and 
chines for the planking. 

The 34 by 1 in. intermediate ribs are 
now sawed to size and fastened in the 
exact center between each frame. Drill a 
hole in the chine and nail each inter- 
mediate rib to the chine with one 2-in. 
nail. The keel end of each intermediate 
rib is notched and fitted to the keel. 

The complete frame is now trimmed 
and faired. 


Next month Mr. Jackson will tell how 
to apply the planking and finish the boat. 





Centerboard, 1 pc. 34 by 14 in. by 4 ft., 
cypress, oak, or fir. 

Planking and decking, 14 pcs. % by 6 
in. by 16 ft., red cedar, white cedar, 
cypress, or white pine. Side planks, 2 
pes. % by 12 in. by 16 ft. 

Frames, 6 pcs. 34 by 234 in. by 10 ft., 
spruce or fir. 

Transom, 1 pc. 34 by 12 in. by 4 ft., 
spruce, fir, cypress, or white pine. 
Deck beams, 1 pc. 34 by 12 in. by 10 ft., 
oak, fir, or yellow pine. King plank, 

1 pe. % by 6 in. by 8 ft. 

Centerboard case, 2 pcs. 34 by 12 in. 
by 4 ft., fir, cypress, or white pine. 

Intermediate frames, 7 pcs. 34 by 1 in. 
by 8 ft., oak or fir. 

Outside coaming, 2 pcs. 3% by 4 in. 
by 8 ft., oak, fir, white pine, red 
cedar, or mahogany. 

Chines, 2 pcs. 34 by 1% in. by 16 ft., 
oak or fir. 

Keel, 34 by 4 in. by 14 ft., oak or fir. 





MATERIALS FOR DAUNTLESS 


Inwales, 2 pcs. 34g by 1% in. by 16 ft., 
oak, yellow pine, or fir. 

Floor boards, 6 pcs. % by 6 in. by 8 ft., 
yellow pine. 

Stem, 1 pc. 2 by 6 in. by 2 ft., oak, 
elm, or ash. 

Mast step, 1 pc. 2 by 6 in. by 2 ft., 
fir, yellow pine, or oak. 

Spars—Mast, 1 pc. 4 by 4 in. by 14 ft.; 
boom, 1 pc. 4 by 4 in. by 14 ft.; 
gaff, 1 pc. 4 by 4 in. by 8 ft., spruce, 
fir, or yellow pine. 


FASTENINGS 


6 gross 114-in. No. 8, 2 doz. 2-in. No. 9, 
and 3 doz. 2%4-in. No. 9 F. H. gal- 
vanized screws. (For salt water, use 
brass or bronze fittings.) 

48—¥4 by 134 in. and 1—'% by 4 in. 
carriage bolts. 

1%4 Ib. 1%-in. galvanized nails. 

1 lb. 2-in. finishing nails or 4 gross 114- 
in. No. 8 F. H. gal. screws. 


HARDWARE AND FIitTINGs 

3—'% by 6 in. gal. turnbuckles. 

1 No. 1105 screw eye. 

5—\-in. gal. blocks (pulleys), fast eye. 

2—\-in. gal. deck blocks. 

2—No. 2 gal. rudder braces or hangers. 

2—% by 2% in. and 2—\% by 3% in. 
gal. eyebolts and 3—5-in. gal. cleats. 

1—\ in. by 3 ft. gal. iron rod. 

6—4-in. gal. iron mast hoops. 

YZ gross brass grommets. 

8—¥-in. gal. thimbles. 

45 ft. %4-in. gal. wire rope. 

100 ft. %4-in. Manila rope. . 

1 pe. %-in. gal. iron pipe, 24 in. long. 

2—'% by 2 in. lag screws. 

1—7/16 by 6 in. lag screw. 

2 pes. % by 1 by 12 in. strap iron. 

214 lb. seam composition, 2 balls cotton 
calking (wicking), 20 yd. 6-o0z. cot- 
ton sail twill, and 3 pt. waterproof 
glue (casein) or 2 Jb. white lead. 
Paint and varnish. 











Giant Checkerboard for Outdoor Use 


which everyone enjoys playing, can 

be transformed into a novel outdoor 
sport by constructing a giant concrete 
checkerboard like that illustrated. 

Nail together four 2-in. planks about 1 
ft. wide to make a bottomless box or form 
that measures 5 ft. square inside. Set this 
on the ground where the checkerboard is 
to be located, allowing it to slant slightly 
for drainage. After staking the box in 


To old, familiar game of checkers, 


coloring well. The squares cannot be 
colored, however, until the concrete has 
partially hardened. 

While waiting for the concrete to set, 
drive nails along the four sides of the 
form, beginning 2 in. from each inside 
corner and spacing them 7 in. apart. 
Stretch strings across the concrete from 
nail to nail to divide the surface into sixty- 
four 7-in. squares with a 2-in. border all 
around the large concrete checkerboard. 


From an old magazine cut thirty-two 
7-in. squares and dip them in a pail of 
water. Place these paper squares on every 
other square of the checkerboard, being 
careful that the edges adhere to the wet 
cement. When this is done, the checker- 
board is ready for coloring. 

The best material to use is regular red 
cement coloring in powdered form. 
Sprinkle it over the concrete and smooth 
it out with the trowel. It mixes with the 

moist cement in such a 





place, fill it within an 
inch or two of the top 
with alternate layers of 
dirt and gravel, well 
tamped. Sprinkle it, 
tamp again, and, if pos- 
sible, let it settle for a 
month or more so that 
when the cement is 
poured, the surface will 
not crack. 

The remainder of the 
box is filled with concrete 
composed of three parts 
sand, one part Portland 
cement, and enough 
water to give a workable 
consistency. With a 
mason’s trowel, smooth 
the entire surface, leav- 








way that it will not peel 
off. The strings and 
squares of paper are now 
removed, leaving every 
other square white. The 
wooden form may be left 
in place and painted red 
or any other color that 
will harmonize with the 
garden furniture. 

The checkers should 
be about 5% in. in diam- 
eter; they may be turned 
on a lathe or ordered at 
a woodworking mill. If 
you play chess as well as 
checkers, you may also 
wish to make a set of 
chessmen, which is not 








ing it rather moist so 
that it will take the 


You can give the ancient game of checkers new popularity among your friends by 
building a concrete checkerboard in the garden where they can play in the open. 


difficult if you have 
access to a lathe. 
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Here’s one of the simplest ship models you can construct— 


A Graceful Venetian Gondola 


projects, a model of a Venetian 

gondola is easy to build and, 
because of its small size and simplicity, is 
better suited for some decorative pur- 
poses than a larger full-rigged ship. 
Indeed, with its graceful shape and char- 
acteristic ornamentations, a gondola model 
forms an unusual and artistic piece for the 
mantel, radio, or bookshelf. 

The 11'4-in. model illustrated in the 
accompanying photographs and drawings 
is the remarkable work of twelve- 
year-old Lloyd Halpenny, of Har- 
ingen, Texas. He not only built 
the model unaided, but he did his 
own research and made his own 
working drawings. 

While Lloyd designed his model 
after the modern gondola, which 
by law must be black, a more 
decorative model can be made by 
fashioning it along the lines of the 
early eleventh century gondola, 
which was often brightly colored 
and gorgeously decorated with gold 
trim and brilliant silks. It was 
undoubtedly because too many 
private gondolas were painted to 
look like the boats of wealthy 
officials that the law was passed prohibit- 
ing all colors but black. 

A 134 by 234 by 12 in. piece of white 
pine is used for the hull. Cut it out roughly 
first with a saw, and do the final shaping 
with a sharp knife and a plane. Card- 
board templates made from the body plan 
will help you obtain the correct shape at 
each of the six station points. 

The inside of the hull should be gouged 
out, and the steps at the forward end may 


U) veiec many ship model making 


Lloyd Halpenny 
with the model 
he constructed. 




















A gondola with its hints 
of beauty and romance is 
a fine subject for those 
who like to build models. 


be carved in place or made separately and 
glued in position. 

Plywood, 4 in. thick, is used for the 
ornamental bow and stern pieces. These 









c joc 
WOODEN OAR i 





can be cut out with a jig saw and glued in 
grooves cut in the hull. 

The sides, front, and back of the low 
cabin or “felze” are cut from stiff card- 
board, while the dome-shaped top is 
carved from a block of pine. In assem- 
bling the cabin, strips of cloth can be 
used on the inside to reénforce the corner 
joints, and cloth will also serve as a hinge 
for the door. 

At this point cover the inside of the 
cabin with silk of brilliant hue. Before 
the cabin is placed, it will also be neces- 
sary to make and cover the little seat 
which goes at the after end of the cabin. 
This can be carved from a block of soft- 
wood, padded with cotton, and covered 
with a piece of the same silk used for the 
inside of the cabin. A scrap of velvet 
glued on the floor of the cabin will simu- 
late a rug. 

Stiff cardboard or metal can be used 
for the oarlock, which is glued in a hole 
1-in. abaft the after end of the cabin. 

The coloring of the model is largely a 
matter of personal choice. If the model 
is of a modern gondola, the entire hull, of 
course, must be black; but if the older 
type is being modeled, the use of color is 
without limitation. 

By visiting museums and libraries, you 
can obtain some idea of the favored col- 
ors. There were, however, no set color 
schemes; each family painted its gondolas 
in the manner that seemed most attractive. 









SEATS MADE 


( ALTERNATIVE 
CONSTRUCTION) 
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SCALE 


Side and plan views of the gondola model; a body plan showing the shape of the hull at the six 
station points; two sectional views; and detail sketches of the cabin, seats, and 6%4-in. oar. 
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Which is the better 
photo? One was taken 
with an expensive 
professional outfit 
while the other was 
taken with a small 
folding camera. As 
explained in the text, 
the difference is slight . 
in certain instances. 














Picking a Camera to 


Suit Your Needs 


By FREDERICK D. RYDER, JR. 


ter will be the picture that you 

can take with it. This idea is 
wrong. The essential difference between 
a low priced and a high priced camera lies 
in the photographic limitations of the two 
instruments. The simple outfit can take 
good photographs only when conditions 
are just right, but the more expensive 
cameras can take good pictures under all 
sorts of difficulties. 

At the bottom of the price scale are the 
simple box cameras that sell for a dollar 
or two. While these cameras represent 
great value for the money, photographi- 
cally speaking, their possibilities are 
strictly limited to outdoor snapshots of 
stationary objects in the bright sunlight 
or to relatively long time exposures 
indoors. Also, because of the single lenses 
used in such cameras, only a fair degree 
of detail can be expected. 

The next step up in camera equipment 
is the simple folding instrument fitted with 
what is known as a rapid rectilinear lens— 
a double lens giving much sharper pictures 
—and a focusing scale so that the lens 
can be adjusted for near or distant objects. 
This type can be bought for from six to 
fifteen dollars depending on size and style. 


ANY people think that the more 
you spend for a camera, the bet- 


A camera of at least this grade is neces- 
sary if you are going to make a serious 
attempt at photography. It will take clear 
snapshots in bright sunlight or even when 
the sky is a bit cloudy; it will make indoor 
time exposure pictures of people in half 
the time required by the dollar box cam- 
eras; and with the lens stopped down it 
will make fine, sharp photographs of still 
objects either indoors or outdoors. 

If, for example, you take a snap of the 
youngster or of something you have built 
in your home workshop with such a cam- 
era and the result is a failure, blame 
yourself; the chances are about one hun- 
dred to one that it is your fault. 

Study the two test pictures shown side 
by side at the top of this page. One was 
taken with a small 2'%4 by 3% roll film 
folding camera of the class just mentioned, 
and the other was taken with a 5 by 7 in. 
professional type view camera that cost 
complete over two hundred dollars. The 
picture at the right was taken with the 
small camera. As time was not an impor- 
tant factor, the smallest opening in the 
lens of each camera was used in taking 
each picture, and with the small opening 
there is, as the test pictures prove, no 
practical difference in sharpness. 

I think you will agree that such results 





before August 1, 1931. 
months of June or July, 1931. 


by a professional. 


$10 Prize for the Best Photograph 


POPULAR SCIENCE MONTHLY will pay $10 for the most photo- 
graphically perfect picture of a piece of machinery submitted on or 
It may be of anything from a carpet sweeper 
to a steam locomotive, but must be taken by an amateur during the 
Any type of camera may be used, 
and the development and printing may be done by the contestant or 
Mail entries in care of the Photographic Editor 


postmatked not later than August 1, 1931. 


None will be returned. 
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In taking the photographs shown above, the 
cameras were set up one beside the other. 


amply demonstrate the possibilities of a 
simple, inexpensive camera. However, I 
do not wish to give the impression that an 
expensive, high-grade camera is not worth 
while. The additional lens speed and more 
elaborate adjustments are very valuable 
—but only when you know how to use 
them. 

The secret of taking good pictures with 
an inexpensive camera is, first, to obtain 
the proper lighting (see P.S.M., June ’31, 
p. 83); second, to use the smallest stop 
in the lens (this means move the little 
lever until the hole that lets the light 
through the lens is as small as possible) ; 
and third, to make a correspondingly long 
time exposure. Obviously, a tripod or 
some other equally firm support must be 
used. One of the golden rules of photog- 
raphy, indeed, is to use a tripod, a small 
stop, and a long exposure on any picture 
that does not include people, animals, or 
moving objects. 

The one disadvantage of the small size 
picture is that the tiny prints are not very 
impressive. However, if they are well 
taken, they can be enlarged. The test pic- 
ture taken with the 24% by 3% in. cam- 
era, when enlarged to 8 by 10 in., could 
easily pass for a photograph taken with 
an 8 by 10 in. camera. On the other hand 
a camera taking a larger picture costs 
more to buy and a lot more to operate 
because of the increased cost of film, 
development, and printing. Of course, the 
advantages of light weight and compact- 
ness also are in favor of the small camera, 
as far as the amateur is concerned. 

The next step up in cameras is the out- 
fit already described fitted with an anas- 








84 


tigmatic lens. Such lenses give much 
sharper pictures in snapshots where it is 
necessary to use a large stop or opening 
to get enough light for an adequate expo- 
sure. It is now possible to obtain cameras 
in the smaller sizes with genuine anastig- 
matic Janses at less than twenty dollars. 
These lower priced high-grade lenses are 
only a trifle faster than the rectilinear 
lenses, but they give much sharper, clearer 
pictures when used with the larger stops. 

At considerably higher prices, from 


thirty to forty dollars and up, it is possi- 
ble to obtain faster anastigmatic lenses, 
which, because they permit the use of a 
larger opening, cut the exposure time 
accordingly. These faster anastigmats are 
no better than the cheaper, slower types 
of anastigmats for pictures of still objects 
such as the test picture on page 83. Their 
advantage is in being able to take snap- 
shots in very poor light or pictures of the 
baby, for example, where a short exposure 
is a big advantage. These faster lenses on 
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folding cameras are usually fitted in shut- 
ters capable of snapshots of about a two 
hundredth of a second. 

If you want real speed pictures of any 
type of athletic event, you must use a 
camera fitted with a fast lens and a focal 
plane shutter—a _ spring-driven curtain 
with a slot in it which slides past close to 
the film. This shutter will make exposures 


- of one thousandth of a second. The most 


convenient outfit embodying these features 
is the reflecting mirror, graflex type. 





Cigarette Box That Mystifies 


HIS tricky cigarette box is always 

empty—except when its owner 

wants to smoke. Then, quite like 

magic, it suddenly is seen to be 
well filled with cigarettes. And what an 
advantage that is for anyone who has too 
many cigarette borrowing friends! 

To construct this mystifying container, 
you will need a deep cigar box, which 
should be cut down to a smaller box with 
inside measurements of 3! in. deep, 4 in. 
long, and 234 in. wide. Make a frame of 
metal strips as shown to hold this box 
loosely 1 in. off the table. Suitable metals 
are nickel plated zinc, which has a high 
polish like silver, or monel metal, but you 
may use whatever you please. 

The drawing shows how to arrange the 


interior of the box. A U- 
shaped sheet of the same 
metal as that used for the 
frame is made to fit into 
one half of the box in such 
a way that it slides freely 
from one side to the other 
when the box is tilted 
slightly. It is in this that 
the cigarettes are later 
placed. One half of the 
box at the top is then filled 
with a shallow match tray. 
This is divided into two 
parts, and a number of 
match heads are glued in 
one compartment as shown 
to give the tray a decep- 
tive appearance of depth. 

When the U-shaped 
piece is filled with ciga- 


Match heads are glued in the fake match com- 
partment to give an appearance of greater depth. 


Right: The movable holder for the cigarettes is 
made of metal. 
are placed flush with the top edge of the box. 


By KENNETI MURRAY 

















































Merely by the way in which 
he picks it up, the owner of 
this box can cause the ciga- 
rettes to vanish or reappear. 


Left: The nickel plated zinc 
or monel metal strips for the 
frame are soldered together. 


———— 








rettes and the box is tilted, the entire 
cigarette container, except for one edge, 
slides out of sight beneath the match 
tray. This gives the box the appearance 
of being empty; and the chance of detec- 
tion is further lessened by attaching a 
piece of the same kind of metal to the 
end of the box inside. 

Cover the wooden box on the outside 
with real or imitation leather before plac- 
ing it in the metal frame, and add a lid 
if you wish, although it is not necessary. 





A WHITEWASH more durable than the 
average, especially for outdoor use, can 
be made by mixing 1 part of linseed oil 
with every 16 parts of whitewash as soon 
as the lime is slaked. 





MOVABLE i 
U-SHAPED CONTAINER 


MATCH 
ENDS 
(PARTLY HIDDEN) 












| 
|LEATHER 


— Lv 


A perspective sketch, broken away to show 
how this novel cigarette box is assembled. 


| 
BRIGHT 3 . 
| METAL 7 4,WIDE,4”LONG, 


THIN WOODEN BOX | 


3!" DEEP (INSIDE). 


















The real and fake match trays 
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It’s EKasy to Electrify a Clock 


You can put the movement in an old case 





shave, cabinet files, and coarse 
and fine sandpaper. 

The circular part of the door 

may be turned on a lathe face- 

plate or sawed carefully 

with a fret saw or jig 








\ OU may be well aware 


of the convenience and accu- 
racy of the new electric clocks 
and still hesitate to buy one to 
replace an old, faithful, and 
beautifully designed mantel 
clock. There is, however, no 
need to discard the old clock. 
An electric movement driven 
by a tiny synchronous motor 
can be installed in place of the 
spring-operated works with- 
out difficulty. 

A suitable electric unit may 
be obtained through electrical 




















saw. The recess for the 
glass can be cut with a 
sharp knife if the latter 
method is used. The 
glass in the two sections 
of the door is held with 
a paste wood prepara- 
tion, and the three 
pieces making up the 
door are glued with hot 
glue and clamped. 
Assemble the case 
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dealers or jewelers or removed 
from a low priced electric 
kitchen clock. Remove the 
works from the old clock by 
loosening the several screws 
and wood blocks that hold it 
in place, and take off the meial rim and 
the face. Cut two 1 in. wide strips of 152 
in. thick soft copper, and after drilling two 
holes for mounting, solder them to the lugs 
on the electric unit as illustrated. Soft 
copper is used so that when the unit has 
been mounted as accurately as possible, 
it can be centered exactly by bending it 
slightly. 

Fasten the strips with short roundhead 
screws which will not pierce the front of 
the case. Replace the face, attach the 
hands and electric cord, and the clock is 
ready to run. Cut a notch for the cord in 
the back of the case under the door. 

If one wishes to make his own clock 
case, the design shown at the right is 
simple and attractive. This case is entirely 
of wood, and the dial is drawn on card- 
board with compass and ruling pen. Should 
mahogany or walnut be too expensive, 
basswood or whitewood may be used and 
stained mahogany or walnut color. 

The sides are °16 in. thick and 3 in. wide. 
Prepare them for bending by making a 
series of saw cuts in them as shown in the 
photograph. Then shape a block to serve 
as a form. Place one side strip in hot 
water for five minutes and bind it to the 
block with friction tape. Allow it to dry 
on the block in a warm place for several 
days; then shape the other piece. The 
curved front molding may be bent in the 
same way, but it is easier to cut it directly 
from a board and smooth it with spoke- 





At right: An old case with an electric movement installed in place of 
the spring-operat*d works. At left: A clock case made as shown below. 


with hot glue and countersunk brads. 
Sandpaper thoroughly and stain. When 
dry, brush with three coats of white shellac 
into which has been stirred enough stain to 
color the mixture thoroughly. Sand lightly 
between eath coat. This will give a finish 
which may be waxed to resemble mahog- 
any or walnut almost perfectly, even if a 
cheaper wood has been used. The electric 














or build one designed especially for it 
By EVERETT EAMES 


unit is mounted as previously described. 

The picture placed in the lower part of 
the glass door should have some blue in 
it to give a pleasing contrast to the wood 
tones. A brass knob and a band of bronze 
paint carefully applied around the edge 
of the glass inside the door will give a 
finishing touch. 


Note: Before buying the electric 
movement, find out if your lighting com- 
pany supplies 100-130 volt, 60-cycle alter- 
nating current and maintains a time service. 





GLUE SIZE LENGTHENS 
LIFE OF OLD RUGS 


QO» rugs, especially those which have 
lost the sizing on the back through 
cleaning, have a tendency to roll up at the 
edges. This can be corrected and the rugs 
can be made to wear much longer by 
resizing them in the following manner: 
Spread the rugs face down 
on the floor of the attic or any 
suitable surface and tack them 
at frequent intervals. Then 
sprinkle them or brush them 
with a size made as follows: 
Soak 1 lb. of ground carpet siz- 
ing glue in about 6 qt. of cold 
water for two or three hours, add about 
3 qt. of boiling water, and stir until the 
glue is fully dissolved. Do not, of course, 
apply so much glue to a lightweight rug 
that it will penetrate to the face side. 
Allow the rugs to dry twenty-four hours. 





IN TRYING various trick ways to start 
screws in inaccessible places, amateur 
mechanics often forget the 
old reliable method of put- 
ting beeswax on the end of 
the screw driver.—C.E.L. 





SOLDERED 
TO MOTOR 
B 
— 7 
he \ 
. 
A ain “3 
\ ae . 2 ! Se 
.. Ba Sen oe ! - . oe 
ee ¢ i} ~ x ror - 
— ys o + HINGES 
~<<-=- I = ae 





LOCATION OF DIAL 

















10 


























Drawings of a simple cat | 


| nw _—SECTION A--A t i! —— 5" — 
Tm uwwss i i} ouse } 
d apalghes Ile 








PAINTED 
BRONZE BAND 
woop 



































homemade case, and ane 
photo showing how 


-196%— 














sidepieces are bent. 


FRONT VIEW OF CASE” FRONT VIEW OF DO 


[composition | 
YQ : H | a 
am ” 
SECTION B—B 








86 


By 
J.G. PRATT 





Mr. Pratt, former president of the 
Potomac Archers, shows how the bow is held. 


Fig. 1. 


RCHERY, the oldest and most 
romantic of outdoor sports, is 
coming back into its own. It 


should appeal particularly to those 
who have home workshops, because fully 
half the fun is to make your own equip- 
ment. In this article and one to follow 
will be given simple and concise sugges- 
tions as to the easiest way to go about 
making high-grade target bows and arrows. 

To save yourself unnecessary work and 
the many difficulties caused by attempt- 
ing to use poor materials, you should pur- 
chase one or two bow staves from a dealer. 
These are usually about 1% in. square 
and 6 ft. long. The best material for the 
beginner is lemonwood, costing about $1.50 
a stave. This wood is easy to work into 
an excellent bow. Yew and osage orange 
give a slightly better cast, but they have a 
tricky grain and should be left until you 
are more experienced. 

It is customary to make a man’s bow 
6 ft. long. If 2 or 3 in. shorter, a bow has 
a snappier cast but is more likely to break. 
A good plan is to make it full length, and 
later, when you have “grown up to it,” you 
can increase the pull several pounds by 
cutting off 2 or 3 in. 

To mark the position of the handle, 
draw two lines around the stave, one 1 in. 
above and the other 3 in. below the cen- 
ter, as shown at A in Fig. 6. Draw a line 
down the center on two sides as at B-B 
(selecting the sides which have a curve or 
warp, if any). At each end make marks 
5/16 in. from this line as indicated at C, 
and draw lines from each of these to the 
extremities of the handle lines, as at D. 
Use a sharp hatchet (Fig. 2) for removing 
the surplus wood (indicated by the tinted 
areas in the drawing of the back view), 
and plane to the line. 

Decide which is to be the back of the 
bow and carry the lines marked E from 
the four upper corners F of the handle to 
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Bow Making 


Simplified for Beginners 








ing a bow. It is so graceful 


If there is one sport that has been 
developed through the centuries for 
the special enjoyment of the home 
workshop enthusiast, it is archery. 
Unlike golf, tennis, and so many 
other sports, archery gives you the 
opportunity to make your own 
equipment. And there is something 
of peculiar fascination about shap- 


powerful and becomes so much a 
part of the archer that it seems to 
take on almost human qualities. 


and 


























points 54 in. from the back of the bow at 
the ends. Trim to these lines as before. 

The stave now has a square taper 
towards both ends. Keep the back fiat. 
Beginning at the handle, give a curved dip 
to the belly as shown in the detail marked 
G. This curve sinks in about % in. at a 
point 5 or 6 in. from the handle; from 
this point the belly is given a straight 
taper to the ends. Now round the belly 
with spokeshave and plane. These tools 
are to be preferred to a drawknife, which 
might cut too deep and ruin the bow. 
Test frequently to see that both ends bend 
alike. Instead of the usual half-round, I 
prefer bows shaped more like a Gothic 
arch (see the cross sections at #7). 

When the stave is practically down to 
the proper size, cut nocks (the archer’s 
term for notches) at the ends as shown at 
J with a small rat-tail file or sandpaper 
rolled on a nail. String up the bow tem- 
porarily with a thin clothesline or any 
very strong cord. You 
will probably need 
help to do this. Have 
the string of such a 
length that it stands 
away from the grip 
about 6 in. 

With the bow thus 
strung, it is an easy 
matter to scrape it 


first roughly chopped 
to a tapered shape. 


down with broken 
glass or a _ cabinet 
scraper and rub it 


with coarse sandpaper 
until both limbs curve 
uniformly when the 
bow is full drawn. 
Continue scraping un- 
til the pull (or 
“weight,” as an arch- 
er calls it) is what 
you desire. The pull 
will drop a couple of 
pounds after the bow 
has been in actual use for some time. 

The grip is finished by rounding out the 
back about % in. with an added piece of 
wood, and another small block is glued to 
the lower portion of the front of the grip 


Fig. 2. The stave is 





so that it will fit snugly into the palm of 
your hand, as at K. When these have been 
glued on and rounded nicely, wrap the 
entire grip with cord, fastening it with 
glue and finishing the ends with 34 in. 
wide strips of leather. 

Spare no pains in giving the bow a per- 
fect finish. Use a roll of sandpaper for 
removing imperfections. Apply spar var- 
nish, allow it to dry at least three days, 
and rub it down with linseed oil or rub- 
bing oil and pumice stone on a soft rag. 
Clean off thoroughly and varnish again, 
and repeat the procedure two or three 
times more, if necessary. If you wish, you 
may purchase horn nocks like those on 
the bow shown at L to take the place of 
the plain grooves in the wood, but these 
add nothing to the bow’s efficiency. 

To find the pull in pounds, use an ordi- 
nary spring scale of sufficient capacity 
and pull the string out 28 in. from the 
grip. A convenient way to do this is shown 
in Fig. 5. While not 
essential, a knowledge 
of the exact pull will 
help you in making a 
bowstring that is neither 
too light nor too heavy 
for your bow. 

The process of mak- 
ing the string is diffi- 
cult to describe but 
easy enough to carry 
out after you have 
learned the principle 
and done a little prac- 
ticing. Of course, you 
may buy your string, 
if you prefer. 

To make your own 
string, obtain a ball of 
Irish flax No. 12 (linen 
thread), some carpet 
thread, a cake of yel- 
low beeswax, and a lit- 
tle rosin. Melt 2 oz. of 
beeswax and 1 oz. of rosin and work the 
mixture into a ball as it cools. 

Drive two small nails into your work- 
bench or any suitable support at a dis- 
tance apart equal to 9 in. more than the 
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length of your bow. The string should 
contain one thread of flax for each pound 
the bow pulls, and it is made in three 
strands. If it pulls 45 lb., for example, 
wind the flax around the nails until you 
have a strand of 15 threads, and wax it 
into one cord up to within 8 in. of each 
end, keeping it taut and free from kinks. 
Now give each end of the strand a taper- 
ing efiect by cutting off two threads at a 
point 1 in. from each end, two more 
threads at 2 in., two more at 3 in., and so 
on, as shown at A, Fig. 7. Wax the ends 
thoroughly, lay the strand aside, and make 
two more like it. 

To strengthen the ends, prepare six 
strands about 10 in. long, each consisting 
of about 12 threads each. Wax them and 
taper or stagger the ends. Place one short 
strand at the end of each of the long ones, 
and wax them together. 

You now have three long strands, each 
thickened at both ends. Bring the three 
together and grasp them in the left hand 





vidual strands in one direction and at the 
same time twist the three main strands in 
the opposite direction. 

When you have twisted sufficient string 
to form a loop about 1% in. long, fasten 
the loop temporarily with a bit of thread. 
Now place the loop over a nail and wax 
each short end into one of the long strands, 
as at C. Proceed to make rope by the 
method just described. Pull hard and wax 
continually. The other end of the string 
needs no loop, but it will have a smoothly 
tapered extra thickness caused by the 
three thickening strands. 

Place the loop over the upper nock of 
the bow. Then, about 4 in. from the 
lower nock, wind the string around the 
bow in a timber hitch, made as shown at 
D, Fig. 7. To string the bow for shoot- 
ing, let the loop slide down the upper 
limb and slip the timber hitch down to the 
lower nock and draw it tight. Grasp the 
handle with the left hand with the string 
down. Place the lower end of the bow 
against the instep of the left 

















foot, and pressing down on the 
upper limb of the bow with the 
palm of the right hand, fingers 
extended, slide the loop into 
\ ] the nock as shown in Fig. 4. If 
it seems easier, you may reverse 
the position, left to right. The 
string can be tightened, if nec- 
essary, by releasing it and twist- 
ing the timber hitch end a few 












Fig. 3. The rapidly grow- 
ing’ popularity of archery 
has led to the formation 
of active clubs in many 
sections of the country. 


Fig. 4. How a bow 
is held while it is 
being strung up, or 
in the language of 
an archer, “‘braced.” 


times. How the full drawn bow is held is 
shown in Fig. 1. 
When the bow has been strung up, wrap 
3 or 4 in. of the center of the string with 
waxed carpet thread to protect it against 
wear. The string should bind slightly in the 
arrow nock, but this adjustment can be 
made later by winding that part of the 
string with silk. Fasten a string or ribbon 
from the loop to the upper end of the bow 
(a hole can be drilled for this) to keep 
the string from slipping down too far when 
the bow is unstrung. The bow should be 
left unstrung when not in 
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idea being to twist indi- 
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TURNED WALNUT BASE 
HOLDS FISH BOWL 


Tuis decorative fish bowl support 
serves the double purpose of protect: 
ing the table from the moisture ang 
raising the aquarium so that it ca 
be seen to better advantage. 

The top and bottom were made 
from two pieces of walnut 15% in. 
thick and 7% in. square, and the 
short upright from a piece 214 in. 
square and 334 in. long. Instead of 
finishing the pieces individually, the 
top and bottom were first merely 
turned round and bored. Then the 
upright was set between centers and 
provided with accurately turned ten- 


A stand of this size is suitable for any ordinary 
type of round glass aquarium holding about 3 gal. 

























Placed on a well-designed wooden base, 
this plain fish bowl takes on new beauty. 


ons or dowels. The parts next were 
assembled with high-grade glue and, 
when the joints were thoroughly 
dry, were turned to the desired 
shape. In this way it was possible 
to work the glued-up joints into 
the design and make it appear as a 
single piece of stock. 

The finish consisted of a light 
application of walnut stain and 
three coats of clear lacquer applied 
while the piece was turning. A piece 
of green felt was glued to the bot- 
tom.—D. R. V. H. 




















OUTBOARD MOTOR CART 


A BABY buggy chassis salvaged from the 
junk heap can be converted into a con- 
venient cart like that illustrated above 
for hauling an outboard motor to the 
water front. It will also hold oars and 
fishing equipment.—GEorGE CHATTERTON. 


BACK YARD WADING POOL 
GIVES CHILDREN JOY 


THERE is no more engrossing piece of 
summer equipment for the home play- 
ground than a wading pool, where young- 
sters can paddle, sail boats, and have the 
endless diversion that water gives. The 
one illustrated below was made by Robert 
Laveaga, a Californian, for $1.75—plus, 
of course, his own labor. 

Instead of being an excavation, the 
pool has a raised rim 1 ft. high. The 
ground was made level, pounded hard 
with the back of a spade, the center 
determined, and a circle drawn 9 ft. in 
diameter. The rim was built of field 
stones and cement mortar mixed in the 
proportion of 4 parts sand to 1 part 
cement. No form was used. On the 
outside, the rim was left rough; inside, 
it was smoothed with cement. 

The drain, made of 1%-in. pipe fitted 

with an elbow and a plug, was 











placed near the rim, at the 
lowest part of the surface. The 
pipe was slipped under the rim 
a few inches below the surface 
and held in a furrow, which 
ended in the garden at a 6-in. 
lower level. Then the flooring 
was put in—3 in. of the same 
cement mixture laid directly 
on the earth—and left two 
days to harden. A grouting 
of pure cement and water was 
then applied with a brush. 
Around the pool Mr. Lav- 
eaga put a 2 ft. wide band of 
clear sand, divided from the 








This 9-ft. pool consists of a smcoth concrete floor and 
a rim of common field stones laid up in cement mortar. 


lawn by a rim of stones and 
cement.—FRANCES DUNCAN. 
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INNER TUBE WRAPPING 
KEEPS PUTTY SOFT 

















Left-over putty will remain usable if it is 
tightly bound in a piece of old inner tube. 


RARELY does one use all the putty 
obtained for any given job. The ball left 
over is usually wrapped in paper which 
soon absorbs most of the oil; then the 
oil gets over everything else, and the 
putty becomes as hard as a brick. A 
better way is to put the ball in a piece 
of old inner tubing, leaving 3 or 4 in. 
extra on each side to fold over. Hold the 
covering with bands cut from the same 
tube. Putty so protected keeps for 
months.—FRANK W. BENTLEY, JR. 

















CONVENIENT LETTER BOX 
BUILT IN PORCH POST 


WHEN a front porch has square, hollow 
wooden columns of the ordinary type, it 
is possible to construct a built-in letter 
box in one of them as shown above. A 
box of this kind is especially convenient 
if the porch is screened in during the 
summer, because it allows the letter car- 
rier to put the mail in from the outside 
and the residents to remove it from the 
inside. The porch post illustrated has 
still another use. Being of ample size, 
it serves during the winter months as a 
convenient storage place for fans and fly 
swatters.—Louis S. WARNER. 





NAMEs and notations written in pencil on 
wooden plant labels will remain legible 
almost indefinitely if protected with a 
coating of transparent waterproof house- 
hold cement of the type sold in tubes. 
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hat Can You 
From These Mat 
A New Prize Conte 


ERE is a new and novel contest 
that is a direct challenge to your 
home workshop ingenuity. 
PopuLAR SCIENCE MONTHLY will 

give $100 in cash prizes for the six most 
interesting, ingenious, and original articles 
made from the following materials or any 
part of them: 


1 pe. 7% by 8 by 18 in. white pine or other 
softwood 

1 pe. 14 by 6 by 12 in. wood of any kind 

3 wooden dowel rods 3¢ in. in diameter 
and each 3 ft. long 

1 pc. sheet metal 4 by 10 in. of any kind 

1 pe. wire 24 in. long and of any gage and 
kind 


In addition you may use whatever glue, 
nails, screws, thread, string, or other mate- 
rials you need for securing the joints or 
for minor accessory purposes, but these 
are not to constitute any important or 
conspicuous part of the object and in no 
case should their combined weight be more 
than five percent of the whole. 

Aside from these limitations in mate- 
rials, you may do as you please. The 
boards can be cut up in any way desired 





Above: How the crimped end of the tube is 
inserted under the metal clip. Right: Mov- 
ing the handle down squeezes out the cream. 


and resawed into thinner boards. It is 
not necessary to use all the materials; 
indeed, any of the items on the list can 
be omitted entirely. 

The prizes will be as follows: 


Fisst peiee ................:. $ 50 
Second prize .............. Se 25 
Third prize .............. 10 
Fourth, fifth, and sixth 

prizes, $5 each ................. 15 





Total prizes ........................ $100 
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THESE SUGGESTIONS! 
MAY GIVE YOU A START 


Magazine Rack 
Mirror Frame 
Miniature Golf Set 
Photograph Easel 
Plant Stand 

Ship Model 

Shoe Shining Box 
Smoking Set 
Stationery Holder 
String Winder for Kite 
Telephone Shelf 

Desk Set Tool Box or Rack 
Drafting Set Toy Furniture, Beat, 
Dryer Motor Truck, Loco- 
Fishing Tackle Box motive, Gun, 
Footstool Scooter, etc. 
Games Trellis 

Kitchen Rack Waste Paper ‘Basket’ 
Letter Rack Weather Vane 


Airplane Model 
Bird House 
Book Ends or Rack 
Book Holder 
Candle Sconce 
Clock Case 
Clothesline Winder 
Coach Model 
Combination Bench 
Hook, Shooting 
Board, etc. 











You will see at once that there are 
almost unlimited possibilities in this con- 
test. The objects may be of a decorative 
or instructive nature such as models, or 
they may be useful articles such as the 
tooth paste or shaving cream _ tube 
“squeezer” illustrated, which was 
designed and constructed to meet 
the conditions outlined. The list 
given in the box above contains a 
number of possible projects, some 
of which will probably suggest 
other more interesting and ingen- 
ious subjects to you. 

The contest is open to all except 
employees of PopULAR SCIENCE 











a 





als 







MonTHLY and their families. All that is 
necessary to enter the contest, after you 
have made a suitable article, is to mail a 
clear photograph of it (or photographs, if 
you prefer) to the Woodworking Contest 
Editor, PopuLAR SCIENCE MONTHLY, 381 
Fourth Avenue, New York, on or before 
August 31, 1931. The photograph must 
show the object in the bare wood before 
any paint or other finish is applied, and it 
should be accompanied by (1) a brief 
description, (2) an itemized list of the 
materials used, and (3) a rough diagram 
or pencil sketch showing how the two 
boards were cut up. 

Each entry will be judged on these 
points: (1) the ingenuity and originality 
of the idea, (2) the object’s utility or dec- 
orative value (or both), and (3) the qual- 
ity of the craftsmanship displayed. In 
case of ties, each tying contestant will be 
awarded the prize tied for. 

The judges will be the technical and 
home workshop editors of POoPULAR 
SCIENCE MONTHLY, and their decisions 
will be final. They will have the right to 
ask any contestant to send the actual 
article he has made to New York for their 
inspection, with the understanding that it 
will remain his property and be returned 
promptly. The names of the winners will 
be announced as soon as possible after the 
close of the contest. 


OR those who desire to make the con- 

venient tooth paste or shaving cream 

tube “squeezer” illustrated, the construc- 
tion is as follows: 











From the 7£-in. piece of white 
pine or poplar, cut three segments 
so that, when fitted together, they 
form a block similar to that shown 
in the photographs. The curve on 
the front face should be an arc of 
a circle. The dimensions of the 
block are: Width of curved surface, 
2'% in.; length of curved surface, 
5 in.; and radius of arc (distance 
from face to a point !{ in. from 
base), 41% in. 

The moving parts consist of two 
birch or maple strips measuring 14 
by 4 by 614 in., between which are 
fastened two sections of 3¢-in. dowel 
rod. Cover the curved face with 
sheet copper or other metal, the top 
end of which is bent over so that it 
forms a clip te receive the flattened 
end of the tube and prevent it from 
slipping. 

The base can be made from two 
pieces of 14-in. maple or birch. 
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Sturdy Ping-Pong Table Built for $5 


By W. E. DURBAHN 


ERE is a sturdy, hard-surfaced 
H ping-pong table that can be con- 

structed easily at an expenditure 
of $5 or less. The materials are readily 
obtained and the work should not take 
more than a few hours’ time. 

The playing surface, which is a 4 by 9 
ft. section of thick, flat plaster wall board, 
is reénforced on the underside with a 
1 in. thick frame of 1 by 2 in. spruce. 
The two pieces marked D extend the full 
length, and the pieces ZE, F, and G fit 
between them. 

Fasten the framework to the wall board 
with twopenny lath nails. Drive the nails 
through the plaster board into the frame 
and space them about 4 in. 





sure the length, 2 
ft. 6 in., and lay 
out the angles on 
the top end. The 
cuts on the bottom 
ends are the same. 
The side cut at the 
top of the leg is 
laid out by placing 
the square as at C, 
using the figures 
indicated, and 
marking the angle 
on the stock along 
the 24-in. edge of 
the steel square. 

















apart. If desired, the table oe “<4 
can be cut in two and hinged 
to facilitate storing. 

The legs of the three 
horses and the tops H are of | 
1 by 4 in. stock. Lay out 
and cut one leg first; then 
use the completed leg as a 3 
pattern for the others. "1 

The angles at which the 
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legs must be cut in order to 
rest firmly on the floor can 
be laid out with a large steel 





square as follows: Place the 





square in the position A on 
the stock with the 24-in. 
and 334-in. marks as indi- 
cated. This will give the 
angle for the side cut needed 
at the bottom. Next turn the 
board on edge and place 
your square as at B, giving 
the angle cut on the edge at 
the bottom of the leg. Mea- 


NOVEL STEPPING STONES 
INLAID WITH BRICK 


HEN placed informally at the points 

of greatest wear, stepping stones will 
protect your lawn and form an attractive 
and colorful design which will enhance the 
beauty of the garden. 

Novel stepping stones, inlaid with glazed 
brick, can be made simply and inexpen- 
sively. First prepare a form similar to 
that shown below by nailing together two 
3-ft. lengths and three 14-in. lengths of 
two-by-four. This will serve as a form 
for two stones. 

















a | a 


Drawings showing construction of the supporting frame for 
the plaster board and the method of laying out the horses. 


A smooth, flat sheet of plaster board forms 
the playing surface of this ping-pong table. 
Two coats of enamel supply a hard finish. 


With sixpenny nails, fasten the legs in 
position, 4 in. from the ends. Place the 
horse on the floor, spread the legs to 15 
in. as indicated, and nail the pieces J in 
place. These will not only hold the legs 
in position, but will serve to strengthen 
the horse. 

When the three horses are completed, 
lay the plaster board top on them and fit 
and nail a 14 in. thick lattice strip around 
the edge. This will serve to protect the 
edges of the table, but be sure that it is 
flush with the top. Bore two 1% in. diam- 
eter holes in the top for the net supports 
and insert two 8-in. lengths of '-in. 
dowel rod. 

Two coats of quick-drying enamel will 
give the table an extrahard finish. If 
the plaster board is given a coat of glue 
size, one coat of paint on it may be suffi- 
cient. Stain the horses, if desired. 
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Grease or oil the inside of the 
form, place it on a board, and 
put four glazed bricks in each 
square, arranging them in an at- 








How the two-by-fours are arranged so as to make two 
forms for the concrete. Note how bricks are placed. 


tractive design. The forms are 
then filled with a 1:2:3 mixture 


By molding concrete around glazed bricks of various colors arranged in a design, you 
can provide your lawn with stepping stones that are attractive as well as durable. 


of cement, sand, and gravel. If gravel is 
not at hand, use 1 part of cement and 4 
parts of sand. 

Set the stepping stones flush with the 
surface of the ground so that the lawn 
mower can be used.—Lewis SHIRLEY. 
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Tips on ‘Tempering Tools 


You can do it with ordinary home workshop 
equipment if you know what the colors mean 


By MARK H. SCHLIEPER 


ANY ordinary tools can be 
hardened and tempered suc- 
cessfully by the home worker, 


even if he has no more equip- 
ment than a Bunsen burner and a 
piece of heavy scrap steel for an anvil. 

Reshaping an old tool. Heat until 
workable, but not beyond a medium 
yellow, and hammer to shape as nec- 
essary. Then anneal by heating to 
cherry red and allowing to cool in the 
air. 

Testing quality of steel. First 
method: Heat sample red-hot and 
plunge in water; if file will not nick it, 
it is tool steel. Anneal this piece if it is 
actually to be used. Second method: 
Grind sample and note spark. Tool steel 
throws a bright yellow, starry spark; 
common steel, a spark of the same color 
but dull and solid, not explosive; high- 
speed steel, a deep, almost blood-red 
spark. High-speed steel requires white 
heat for hardening so cannot be treated 
unless a gas furnace or forge is available. 

Hardening ordinary tools. If only the 
end is to be tempered, as is usually the 
case, heat the tool slowly and evenly red- 
hot for a distance, on the average, of 
about 23 in. Do not heat beyond a 
bright red. Plunge about 1 in. into water 
and move it about continuously. When 
the upper portion of heated section cools 
to dull red, remove, test end with file for 
hardness, polish it quickly with emery 
cloth, sandpaper, or on a grinding wheel, 
carry it to good daylight, and watch 

the polished surface 






































a ia for the appearance of 
| hardening colors. 
~ 

Stock A| B/C |D 

Ye \1%|%2] % |60" 

< \ Ye |2%| Ye | %'|60" 

. Ye |2%|%2| % |eo 
%" |3%2| He |% |60) 

> bceH 1" |3\%1%4'|1" eo 















































Data to aid in shaping chisels. These may 
be forged on any heavy piece of scrap metal. 
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In oval: Plunging tool to 
harden. Left: Polishing 
sth the hardened end. Above: 
a Watching the temper col- 
ors on the polished end to 
decide when to quench tool. 














other thin tools are heated, plunged in oil, 
and then polished and reheated by pass- 
ing them back and forth over a gas flame 
until a blue-gray color appears; or they 
may be held as shown over a flat, fairly 
thick slab of previously heated iron. 

Oil hardening. Better results can be 
obtained by hardening in oil than in water. 
A thin oil such as whale oil is best, but 
any light lubricating oil may be used. Do 
not bend over the oil, as it often flashes 
into flame as the red-hot steel touches it. 


To supplement this brief article, Mr. 
Schlieper, who is a teacher of many years 
experience and an authority on metal 
working, has prepared some additional 
notes. You may obtain these by sending 
a self-addressed, stamped envelope for 
Home Workshop Bulletin No. 6. 





Rs 








Above: Applying addition- 
al heat to shank of a heavy 
tool which did not retain 
sufficient heat for temper- 
ing. At right: Heating 
thin tool over a hot slab. 


When the desired color 
appears (see following 
list), plunge the tool in 
water to cool. 








BLUE GRAY 
570°= 600°F. 


BLUE 
$30°— 570 F 


PURPLE , 
S00°— 530 F. 





DARK STRAW 
460°-500°F 











Colors for tempering 
various tools. Light 
brownish yellow, known as light straw, 
which is the first color to appear, repre- 
sents the correct heat for quenching 
scrapers, scratch awls, and brass cutting 
tools. A darker brown, known as medium 
straw, comes next; it is the color for end 
mills, reamers, engraving tools, and _hol- 
low punches. A still darker brown, known 
as dark straw, next appears; it is used in 
tempering knurlers, punches, taps, dies, 
wood turning tools, and lathe tools for 
cutting soft steel. Then these colors fol- 
low: Purple—prick punches, cold chisels, 
stamping tools, and stone cutting tools. 
Blue—drills for metal, hatchets and axes, 
wood tools, and springs. Blue gray— 
screw drivers, wood screws, and knives. 

Hardening thin tools. Knife blades and 


YY yj 
YY MEDIUM STRAW 
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ROUND NOSE TOOL FOR CUTTING 
SOPT STEEL OR CAST IRON 

NOTE SPRING GIVEN > > a 
REAR OF SHANK ,, iJ 











BRASS. HARD POINT / COLOR POR SCREW (STAR DRILL AND 
FOLLOWED CLOSELY / DRIVER.IT SHOULD \OTHER STONE- 
BY SPRINGY BLUES’ NOTCHIP ORTWIST CUTTING TOOLS 


CUT-OFF TOOL FOR Correct cae ( 


Diagram showing tempering colors and heats 
they indicate, and four well-tempered tools. 
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Cabin designed by Chilson 
D. Aldrich, author of The 
Real Log Cabin, who is 
the country’s leading ex- 
pert on this subject. He 
provided all the details 
and suggestions in regard 
to real logs made use of 
in the article by Mr. Dorr. 
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Log Cabins Anyone Can Build 


For only twenty-five cents you 
can have a blueprint with com- 
plete plans for the log cabin 
shown at the top of page 93, as 
well as a list of the materials (see 
page 117). These drawings show 
how to apply the new type of log 
siding which has brought cabin 
building within the reach of 
everyone—knotty pine boards 
with rounded faces that look like 
heavy logs. There are also 
sketches on the use of real logs. 


By WILLIAM GREY DORR, A. I. A. 


T’S a safe bet that a log cabin is the 
most satisfactory type of summer 
home—the kind that is in everyone’s 
dream. Acabin seems to suggest peace, 

health, freedom, and also a lot of fun 
combined with just a dash of work to 
make one hungry for meals and ready to 
go to sleep the moment one’s head touches 
the pillow. 

In those parts of the country where the 
“‘makin’s” of a log cabin grow on one’s 
own land, it will probably be easiest to 
build with real logs. But there are many 
choice spots where either the wood is too 

















Simplicity is the secret of building an attractive log cabin. In this living room designed by 
Mr. Aldrich, the walls are lined with plain boards, and the furniture is all built to harmonize. 


hard to be practical for working up into 
a cabin, or there are (alas, that we were 
not conservation-minded long ere this!) 
no trees at all that can be spared. You 
may have a picturesque cabin nevertheless, 
and one that is reasonable in cost if you 
aren’t afraid of exercising that good right 
arm of yours. 

First of all, make sure that you have an 
adequate plan—one that will cover all 
your needs. How much and how many? 
is the double question to put to yourself. 
Don’t try to make your cabin so small that 
you will have to sleep four in a bed, but 
don’t have too much extra space to look 
after. And, above all, have it both in 
design and in furnishing just as simple as 
it is possible to make it. Avoid gimcracks 
within and without. 

The floor plans shown here, both of the 
real log cabin above and that of the cabin 
of siding on page 98, are simple and com- 
pact. In each case the porch is utilized as 
an extra sleeping room—which always 
suits the youngsters and at least some of 
the oldsters. The living room “doubles in 
brass” by being the dining room as well; 
and the bedrooms may be fitted with 
double bunks which can be made in a 
picturesque fashion that suggests an old 
four-poster with a “tester” top. By this 
method a fair number of people can be 
comfortably accommodated in a reason- 
ably small space. 

Low roof lines, wide eaves, and well- 
fitted corners—whether of real logs or of 
the siding—give a quaint look that is 
desirable in one’s holiday home. The dif- 
ference in a cabin that you like and one 
that looks like something a trapper threw 
up in a moment of stress is so great that 
one can hardly overestimate the impor- 
tance of having a professional design to 
start with. 

Equal in importance is the construction. 
If you have the logs and can employ 
workmen who know how to wield a cun- 
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1x2’ Batten Sheips 








ning axe as well as to do some 
carpentering, you are in luck 
and probably will choose the - 
real log cabin, But you may aq 
elect to use either the newly 
developed type of log siding , 
which has a rounded face that 
closely resembles real logs if 
laid up in random widths, or 
the ordinary bungalow siding, 
both of which are applied over a 
a stud construction like any — 
frame house. Most reasonable 

of all in cost are common 
boards lapped like siding and 
stained a light brown. These 

give a satisfactory and pictur- 
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esque effect. [ 

Whatever type of construc- 
tion you choose, however, the 
base construction may be the 
same. The log cabin Sarona, 
shown at the beginning of this article, is 
built with full basement; and if such is 
your choice, it is wiser not to attempt to 
do it yourself unless you are a fairly com- 
petent mason, for it is a tricky job. More 
than one amateur who has attempted it 
has decided that it was more than worth 
the money to let George do it. 

For any cabin that is not to be used in 
very cold weather, concrete piers make a 
satisfactory base, and if the effect of a 
continuous foundation wall is preferred, 
it may be obtained by filling in between 














Complete plans and details for this three-room cabin can be obtained 
by sending twenty-five cents for Blueprint No. 134 (see page 117). If 
built with log siding, the estimated cost for all materials is $1,200. 


the piers with a “curtain wall,” as it is 
called, of not less than 6 in. in thickness. 
Such a wall should be built of rocks or of 
concrete faced up with rocks rather than 
concrete alone, as rocks give a look of 
stability and also harmonize better with 
rustic surroundings than a smooth surface 
upon which your rough-textured cabin is 
to rest. In any case make sure that the 
piers are sunk down to solid ground. The 
curtain wall, however, need penetrate 
only below the humus or forest floor. 
A word as to corners: Whatever type of 
construction you elect, corners 
— 1 may make or mar the appear- 
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more finished look as well. 
Common board siding, how- 
ever, may be mitered. 

Various kinds of roofing may 
be utilized. The main consid- 
eration is to have it suit the 
character of the building and 
yet be reasonable in cost. 
Slate-coated roll roofing is the 
cheapest for both the real log 
cabin and the one of siding. 
There are, however, various 
types of prepared spark resist- 
ing shingles that may be used. 
Regular cedar shingles or those 
that resemble old-fashioned 
“shakes” make a good roof. 

The roll roofing may be ap- 
plied horizontally in the usual 
way with carefully cemented 
and nailed joints. Another more 
interesting method is to apply 
the roofing vertically, continuing it right 
over the ridge and down the other side to 
the edge of the roof boarding. The joints 
are cemented, nailed, and covered with 
batten strips. An effect similar to a Swiss 
chalet roof is obtained by laying poles 
horizontally over the battens and hold- 
ing them in place by rocks. 


In the August issue Mr. Dorr will give 
suggestions on doors and windows, fire- 
places, furnishings, and other details relat- 
ing to log cabin construction. 





ance of your forest home. In 
the log construction much of 
the picturesqueness is gained 
by the random length projec- 
tion of the axe-cut ends. The 
logs may be fitted by any one 
of three methods, but the sad- 
dle-and-notch joint is the best 
for the amateur to attempt. 
This means an inverted V-notch 
cut in the upper log and a 
“saddle” cut in the lower log 
so that they can clinch some- 
what like one’s two hands 
when gripped together. 

The logs may be fitted to- 
gether throughout their length 
by flattening them off to get 
rid of any bumps or irregulari- 
ties so that they will lie flat 
together. This type of fitting 
is made tighter by bedding 
plumbers’ oakum on the saddle 
before rolling the upper log 
into place; and, after the roof 
is on, more oakum is driven 
between the logs by a mallet 
and calking iron. 

The corners of the siding— 
whether with a curved face or 
flat—should be butted against 
vertical corner boards of the 
same material rather than mi- 























An attractive log cabin kitchen. Here genuine 
logs have been used, the joints calked with oakum. 


tered at the corners. It is an 
easier construction and has a 


Log siding can be applied inside as well as out- 
side a studding framework to imitate this effect. 
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Useful Hints for Car Machinists 














POPULAR SCIENCE MONTHLY 
awards each month a prize of 
$10, in addition to regular space 
rates, for the best idea sent in 
for motorists. This month's 
prize goes to L. D. Youmans, 
Ravena, N. Y. (Figure 1). 











Untit the solution in the auto 
storage battery drops considerably 












Fig. 1. Old oil can and rod 
put together make a home- 
made engine stethoscope. 


[* IS extremely difficult to locate the 
exact source of a noise in the auto 
motor merely by listening with the hood 
raised. The device shown above in Fig. 
1 applies the principle of the doctor's 
stethoscope. Take an old oil can and 
discard the spout. . Then solder a long 
thin metal rod to the bottom as shown. 
The can concentrates the noises travelling 
up the rod from the motor. 










ENDS OF CLOTH 
ARE WIRED 


ORDINARY ARMY PUTTEES 











Fig. 2. Springs will grease themselves if they 
are wrapped in an old puttee soaked in oil. 


Goop riding qualities in the modern 
motor car depend on adequate lubrication 
of the springs and adjustment of the 
shock absorbers. The ordinary method 
of lubricating the springs is effective but 
must be repeated at short intervals. Fig. 
2 above shows a way to make the springs 
self oiling and at the same time keep out 
dirt and grit. Army type puttees made 
of wool cloth strip can be obtained in 
many stores at low prices. Wind a pair 
of these around each spring, wiring the 
end in place, then soak them with the old 
oil drained from the car’s crank case. 
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ELECTROLYTE 
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SEALING WAX 











Fig. 3 shows how light on the dash can be 
hooked up to tell solution level in battery. 


SOLDERED 
TO BOTTOM 
OF OIL CAN 


below the level of the top of the 
plates, the battery continues to give 
perfect service. However, operat- 
ing the battery with the solution 
level too low ruins the electrical 
qualities of the portions of the 
plates left exposed. Fig. 3, at the 
bottom of the first column, shows a 
way to determine the solution level 
whenever.desired merely by press- 
ing a button on the dash. 

Locate the filler cap nearest the 
positive pole of the battery (in 
batteries having the positive termi- 
nal grounded to the frame of the car the 
filler cap nearest the negative pole should 
be located). Drill a hole in this cap so 
as to make a tight fit around a lead rod. 
Adjust the length of the rod so it clears 
the tops of the plates when the cap is 
screwed tight. 

Drill an extra venthole beside the lead 
rod. Connect the end of the lead rod to 
a switch on the dash and run a wire from 
the other terminal to a light, grounding 
the other terminal of the light. When 
the switch is on the light will burn as 
long as the solution level is above the 
tops of the plates. 
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GARAGE DOOR 











Fig. 4. Here is a new and simple device made 
of two by four to hold the garage door open. 


Many types of garage door stops have 
been described on this page. The one 
shown in Fig. 4 is especially easy to 
make. The size of lumber needed 
depends on the thickness and weight of 
the door. In most cases pieces cut from 
a length of two by four will do the job. 
The length of the notched piece, and also 
of the vertical section, can be varied to 
meet special requirements. 

In any case be sure to have the vertical 
post set at least a foot in the ground and 
it is desirable to have the locking piece 
as close to the ground as possible to 
reduce the strain on the upright. Be sure 
that the locking piece is so placed that 
the hinge is much closer to the back than 
to the notched end. 


In THE case of an ordinary puncture, 
the regular five minute self vulcanizing 
patch or the cemented patch will do a 
goud job. However, when the tire suffers 
a bad blow-out, the tube usually is ripped, 
sometimes for several inches, and often a 
piece actually is blown away. If the tube 
is old and near the end of its useful life 
it does not pay to repair Such~a~bad 
break, but if the tube is relatively new, 
the method shown in Fig. 5, below, will 
prove effective. 

First sandpaper all around the edges 
of the hole both inside and outside. Then 
cut a piece from an old inner tube and 
after sandpapering it on one side, cement 
it to the inside of the tube, thus repairing 
the hole from the inside. Then apply a 
patch to the outside in the usual way. 
Thus the hole will be patched and reén- 
forced from both sides. 





INSIDE PUNCTURE 





SSN RUBBER 


(BROKEN AWAY) 








SSREMENT NS 





Fig. 5. A badly torn inner tube that is almost 
new can be saved with patch from old tube. 


Many types of old carburetors obtain- 
able cheaply at the auto wrecking yard 
are of the type where the float chamber 
is separate from the mixing chamber. 
Such a carburetor can be altered as shown 
in Fig. 6 below to form a gasoline strainer. 
First saw off the float chamber. Then 
thread and plug the small hole through 
which gasoline flowed from the float 
chamber to the spray jet in the mixing 
chamber. In some cases a plug will be 
found on the opposite side to which the 
supply pipe can be attached. If not, fit to 
the spray jet supply hole after enlarging 
it to make a good fit. 
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Fig. 6. Old carburetor, with float and mixing 
chambers separate, makes good gas strainer. 
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* Try This One on your Manly Frame! * 
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See the new B.V. D.“Sports Model” 
today —the union suit that revived 
the dollar and restored its value 
self-respect. For when it buys the 
“Sports Model” your good old dollar 
gets back in its stride—becomes the 
shining silver pre-war cartwheel that 
purchased quality and plenty of it. 

What a Union Suit it buys! It’s 
splendidly tailored —with low arm 
holes and webbed shoulder inserts 
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What a Union Suit for ‘109 


a 


THE "SPORTS MODEL” 


—wide legs and flared hips—a B.V.D. 
model with the triple virtues of 
smartness, comfort and a pre-war 
price. 

It comes in two popular models— 
the Double Reinforce Back and the 
Blouse Back —and it’s made of 
B. V. D.’s famous nainsook—the fab- 
ric with Arctic virtues —a fabric 
that keeps you cool even when the 
humidity is a front page headline. 





It has buttons that stay put, but- 
ton holes built to stand the gaff of: 
rough usage, locked stitched seams 
and special reinforcements at every 
point of stress and strain. 

It’s a grand dollar’s worth of union 
suit—the best dollar buy on the mar- 
ket today. See it at your dealer’s 
and look for the label of B. V. D.— 
the three-lettered absolute guaran- 
tee of smartness, style and service. 


€ 1931, The kK, V. Lb. Company, Inc., N. Y. 
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...and even the famous “U-1;’ the biggest selling 
Union Suit of all time ... is now 


Reg. U. S. Pat. Off. 
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Old Bill and Bob Laten go visiting and discover a 
New Tool for Precision Boring 


By 
JAMES ELLIS 


S HE burst into Old Bill's office, Bob 

Laten was halted by the sound of 

voices. He had come to ask a 

question about the blueprint of a 

job that had him guessing, and there was 

a slightly puzzled frown on his face, but 

it gave way to a smile as he became aware 

of what Old Bill was saying to young 
Jimmie, one of the apprentices. 

“You can’t stay in one place and learn 
enough,” Old Bill told the boy with kindly 
firmness. “You must find out how the 
other man does things, and then come back 
to me here. That is the best way to 
become worth more wages.” 

Bob Laten now grinned broadly. Not 
so many years before he had been told the 
same thing. He had gone roaming about 
the country for a time and had learned 
many things, until finally he thought it 
wise to settle down. Even now he some- 
times had vague longings for the days 
when he could go from place to place when 
fancy dictated. 

“Too bad we can’t send Jimmie away 
right now to find out how I am going to 
get this thing machined accurately enough,” 
Laten said as Old Bill turned inquiringly 
toward him. He unfolded the print (Fig. 
2), which showed a part of the ingenious 
piece of mechanism that has come to be 
known as a “Geneva stop.”” It is a device 
for imparting a jerky motion to one shaft 
from another that revolves at a constant 
speed, and finds application in various 
special machines such as those for forming 
wire. Sometimes it is used in printing 
machinery, and, in a small form, on motion 
picture machines. 

Old Bill looked at the print. He saw 
that the accuracy required was high, and 
that the part was bulky (see Fig. 2). 

“Well, it seems to me that you ought 
to be able to mill the slots without much 
trouble,” he suggested. 

“Yes,” Laten replied, “I can do that on 





Fig. 2. The blueprint of the 12 in. diameter “Geneva stop” which 
prompted Old Bill and Bob Laten to pay a visit to Wilhelm’s shop. 





Fig. 1. Old Bill’s attention was attracted to a large boring mill in one corner of the shop. It had 
a 16-ft. table on which was mounted such a gigantic casting that it made the table look small. 


the milling machine, but what's bothering 
me is how I am going to locate the cir- 
cular portions, and how I am going to 
bore them true.” 

The expected reply did not come; 
instead, he saw Old Bill looking out of 
the window at the trees in the distance. 
There was a curious and almost wistful 
expression in Old Bill's eyes. Laten won- 
dered if he, too, had a longing to escape 
the confines of the shop. In a way, Laten 
envied the boy who had just been told to 
go seek knowledge. 


Old Bill returned to the print, and - 


studied it for a moment. 

“T have an idea—or at least I know 
where we are likely to get one,” Old Bill 
said. “Get your hat and we will do what 
I told the boy to 
do. We'll go over 
to F. J. Wilhelm’s 
place and ask him.” 

Bob Laten as- 
sented with enthu- 
siasm. It was just 
the sort of day he 
could enjoy a twen- 
ty-mile ride to the 
town where they 
were going. He and 
Old Bill climbed 
into the flivver and 
in about an hour 
they reached the 
shop for which 
they were bound. 

When they ar- 
rived, they saw 
that the outside of 
the shop was being 


painted and that Old Bill's friend Wil- 
helm was out in front observing the paint- 
ing—or sunning himself, they could not 
decide which. With the approach of their 
car, he was cordial in his greetings. 

“Look who’s come over to see me!” he 
exclaimed. “It’s been months since I have 
seen you boys, and I am tickled to death 
to have you here.” 

Old Bill cast a quizzical eye at the 
painting and said, “You look so prosperous, 
we thought we would see whether we could 
get a job.” 

“You bet you can!” Wilhelm exclaimed. 
“But anyone who could get you away 
from that place of yours would be working 
a miracle. Let’s-go inside and see what 
there is.” 

The three went into the shop, each 
observing what was most interesting to 
him. Old Bill’s attention—always think- 
ing of new equipment for his own plant— 
was attracted to the big boring mill in one 
corner of the machine shop. He went over 
and stood before it. It was a big machine 
with a sixteen-foot table, but gigantic as 
it was, the casting on it made it look small 
(see Fig. 1).° 

“That is the bottom casting for some 
sort of chemical apparatus we are build- 
ing,” Wilhelm explained. “We have cast 
several like that, and some of the plain 
sections that go on it to make a tank of 
some kind.” 

Continuing their way through the shop, 
Old Bill stopped at other jobs that caught 
his eye. 

“T see you have two kinds of welding 
equipment,” he commented. “We need a 
new welding machine ourselves and will 
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fora thrust 
of 90.000 H.P. 
you need true 
propellers? 


Accuracy—in a propeller blade, in a crankshaft, or 
in a ship-model—is a matter of the right kind of 
skill and the right kind of tools. 


It is no accident that most precision work is done 
with Starretts. Unfailing accuracy, perfect feel, 
convenient design—these are Starrett qualities 
that every skilled machinist knows—and values. 


The Starrett Catalog describes all the Starrett 
Tools and illustrates their use. Send the coupon 
for your copy. 


THE L. 8S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 


© ATHOL, MASS., U. S. A. 


Starrett Steel Rules share the responsibility for the 
accuracy of this great propeller blade. 





Steel Tape No. 530 — tough 
steel ribbon — easy-reading 
graduations — push-button, 
folding handle — 25 ft. size 
$2.60. 





Indicator No. 196 — dial 
pene in 1000ths—extreme- 
ly sensitive—for testing, center- 
ing, and truing-up all types of 
work: $13.50 complete. 











” 
* 
* 
Pr 





97 


Pocket Slide Calipers No. 425 
— graduated in 32nds and 
64ths — inside or outside 
measurements— 3" size: $4.00. 












Combination Square No. 23— 
graduated in 8ths, 16ths, 
32nds and 64ths—eight 
handy, accurate tools 
in one — 12° size: 
$3.60. 







© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF_STANDARDS, See page 6. 
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soon have to buy one.” 

“Yes,” his host replied, 
“‘we have found, as I sup- 
pose you have, that there 
is work which can best 
be done with gas, and 
other work which is bet- 
ter suited for electric 
welding. For example, 
over at our right we are 
brazing together some 
copper pipe with gas, and 
here we are making steel 
tanks with the arc.” 

Meanwhile Bob Laten 
had strayed over to the 
section of the shop where 
tools were made, and the 
finer work was done. 
When Old Bill and Wil- 
helm approached, he was 
gazing at a machinist at 
work placing a boring bar 
in a miller. The bar itself 
was of the type shown in 
Fig. 4. 

“That is something 
new with us,” Wilhelm 
explained. ‘“‘We have 
found that a boring bar 
constructed in this way 
is of considerable advantage for precision 
work. It consists of a shank made to fit 
the milling machine arbor or the chuck, 
and it has an adjustable boring end that 
can be made to run absolutely true, as 
Jack is doing there now, just by holding 
a piece of steel against it before the knurled 
shell is finally tightened. Then he can set 
the tool to cut any diameter by calipering 
from the bar to the edge of the tool. This 
is a considerable advantage in case of half 
holes. Another point is that the bar, being 
absolutely true, can be used to locate a 
hole from an edge of the work.” 

Old Bill and Bob Laten grasped the idea 
instantly. 

“That is just the thing we came over 
here to get!” Bob Laten exclaimed, unfold- 
ing the print which he had brought along. 

He showed Wilhelm the job that had 
him stumped, and pointed out the weight 
of the parts and the accuracy demanded. 

“You can finish bore segments of holes, 
if there is such an expression,’ Wilhelm 
said, “with a tool like that, and you can 
locate the work with another device that 
we have used from time to time.” 

He went to the tool cabinet near the 
milling machine and brought out an angle 
plate that had two studs projecting from 
its surface, or, more correctly, one stud 
and one plain pin as shown in Fig 3. 

“Here is an angle plate with a stud which 
would be made a good fit for a piece such 
as you have to make,” Wilhelm continued. 
“Then, located at the proper angle, is this 
hardened and ground pin. It would fit the 
slots in the casting you are going to 
machine. With this device, you would 
first accurately cut the four slots and then 
use the slots to locate the bored-out por- 
tions on the circumference of the casting. 
In that way you would be certain of get- 
ting the same relation on each of them.” 

Old Bill winked at Bob Laten, who was 
smiling with satisfaction at having learned 
how to get out of his dilemma. 

“T told you we could find out from Fred 
Wilhelm,” Old Bill said. “It’s been worth 
all of this hard trip over here to discover 
this method,” he added, laughing. 






























Fig. 3. The solution of his 
boring problem, Laten found, 
was to use a tool similar to 
the one Wilhelm had designed, 
and hold the work on an angle 
plate like that at the right. 





“Hard trip, nothing!” 
Wilhelm exclaimed. “You 
were just hankering to get 
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come out and have lunch 
with us?” 

So, when the noon 
whistle blew a short time 
later, the three mechan- 
ics, one of the old school 
and two who were young- 
er, were off to the near-by 
lunch room, there to swap 
yarns about their expe- 
riences and tell tales of 
shop problems met and 
conquered. And if you 
could have eavesdropped 
on them for five minutes, 
you would have learned 
at least part of the secret 
of their success as me- 
chanics—they were 
whole-heartedly inter- 
ested in their work. 





This is another in the 
series of machine shop 
articles about Old Bill, 
who was first introduced 
to our readers in 1923. 









away from the shop. That’s 
all there was the matter with 


a e—- 
you. Don’t try to tell me — 








you couldn’t have doped this 
out for yourself!” 

“Well,” Old Bill rejoined slowly, “I 
still believe this was the better—and by 
far the pleasanter—way. Suppose you 








KNURLED SHELL 


Fig. 4. How the adjustable boring bar for 
use in extremely accurate work is machined. 





SMALL JACK AIDS IN LEVELING WORK 


TOOL accessory that the writer has 
used to advantage innumerable times 
in setting up accurate work on the miller 
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Where accurate leveling is important, a fine 
adjustment can be obtained with this jack. 


or planer table is the work support or 
low-height jack illustrated. It allows very 
fine adjustment. 

The main body of the jack is made from 
mild steel bar, drilled and tapped as indi- 
cated in the sectional view. The plunger 
A, which is turned to shape on the lathe, 
has a wide base on one end and a 45° 
bevel on the other end. The plunger B is 
a length of 5% in. diameter drill rod beveled 
at 45° at “both ends. Several different 
lengths of drill rod can be kept on hand 
in the tool crib, thus widening the useful 
limits of the tool. 

A \% in. by 20 die is used for the screw 
thread, and the end of the screw is ground 
to a 45° point. The other end is supplied 
with a hexagonal nut and is broached to 
take a socket wrench. The plungers and 
the screw are of tool steel, hardened to 
withstand wear. 

In use, four or more of these jacks are 
placed under the work and the screws 
turned either in or out until the proper 
adjustment is obtained to bring the work 
up level—C. H. W. 
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Micrometer Caliper 


No. 24 


Range 0 to 1” by ten- 
thousandths of aninch 


The most outstanding de- 
velopment in precision 
tools since the introduc- 
tion of the micrometer. 
Ten-thousandths can be 
read as easily on this 
tool as thousandths on 
an ordinary micrometer, 
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Inside 
Micrometer Caliper 
No. 250 


Range .200” to 1” b 
thousandths of an inc 
An especially accurate 
tool for measuring 
small internal dimen- 
sions. 


Graduated 
Steel Squares 
No. 544 


_ in five sizes: 3”, 
> 9” and 12” 
ane, ” Either the in- 
side or outside of the 
blade can be used to 
checkwork accurately. 


Telescoping Gauges 
No. 590 


Range, Complete Set 
y," to 6” 
These gauges, used 
with a micrometer, 
make it easy to deter- 
mine internalmcasure- 
ments which are ordi- 
narily hard to obtain. 


Vernier Depth Gauge 
No. 600 

Two sizes: 6” and 12” 

blades. An accurate 

tool for obtaining 

depths of holes, reces- 

ses, etc. 


Here are a few of over 2300 useful Brown & Sharpe 
Tools. Our Small Tool Catalog No. 31 describes 


the full line. 


he can’t supply 


ou, write to us. 


Ask your dealer for a Fw e If 


Brown & Sharpe Mfg. Co., Se -1.,U.S. : 


Brown & Sharpe Tools 


“WORLD'S STANDARD OF ACCURACY” 


Exacting 
Inspection 
as 
your 


Guarantee 


[BS 


Before any Brown & Sharpe Tool 
is allowed to go out, skilled 
inspectors subject it to a series of 
tests which are more rigid than 
any use you will ever give it. 
Their approval of a tool is your 
guarantee of fine workmanship 
and reliable accuracy. 





Regardless of where you use pre- 
cision tools—in your daily work 
or in your home workshop — 
you will appreciate the im- 
portance of this consistent high 
standard of quality and accu- 
racy which has made Brown & 
Sharpe Tools the choice of 
skilled mechanics the world over. 
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IMPROVED STIRRUPS FOR 
LIFTING SHEET METAL 


InN sHOops where a large quantity of 
heavy sheet metal is handled, the 
improved nonslipping stirrup illustrated 
above will prove to be an excellent safety 
measure. The stirrups are self-locking 
and grip the metal tightly. 

The main body of this stirrup is similar 
to the ordinary type,, excepting that its 
upper end is supplied with a 1 by 4 in. 
slot to take the pivoted finger which holds 
the sheet metal against the lower arm. 
This pivoted finger is made from a 12 or 
14 in. length of 1 by 4 in. steel bar. In 
its upper end-is a hole for the chain hoist, 
and at about its center is a hole to receive 
a 1 in. diameter steel pin. The inside 
lower corner of this member~should be 
sharpened as shown in the illustration. 

Sections of angle iron are bolted on 
each side of the slot and serve as supports 
for the steel pivot pin, which is held in 
place with cotter pins. 

In use, a stirrup is slipped over each 
end of the sheet metal stock and, as the 
weight is taken by the chain, the lower 
ends of the pivoted members are pressed 
against the stock and prevent it from slip- 
ping.—JosePH C. CoyLe. 













RUBBER PROTECTORS 


(PIECES OF INNER TUBE 
FOR LADDER TOP) 





—=—NONSKIDS FOR THE 
FOOT OF THE LADDER 











SHOP LADDERS EQUIPPED 
TO PREVENT SKIDDING 


You can use your shop ladder with a 
greater feeling of safety if it is equipped 
with nonskid feet and ends. 

Pieces of a discarded automobile shoe, 
cut to the shape shown, are secured to the 
feet of the ladder with nails. The top of 
the ladder is prevented from slipping side- 
ways by stretching a few short lengths of 
inner tube, one on top of the other, over 
the ends of the uprights. 


-_ 
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BENCH FIXTURES TO AID MACHINISTS 


MACHIN'sts who have to do a variety 
of bench work can improve their benches 
by the addition of timesaving accessories 
like those illustrated in the perspective 
sketches below. 

The work support and stop, bench cen- 
ters, and work clamp illustrated at A, B, 
and C respectively are only a few of the 
handy aids that can be quickly fastened 
to the front edge of the bench if it is 
equipped with a !4 by 2 in. strip of cold- 
rolled steel as shown. This strip is drilled 
with a series of equally spaced holes, 








Machinist’s bench fitted with a front plate 
to which numerous fixtures may be screwed. 


which are tapped to take the 5¢- or 34-in. 
screws on the attachments. A few coun- 
tersunk holes also are drilled for the 
screws used in fastening the strip to the 
bench.—CHar.es H. WILLEY. 





HINTS ON GETTING THE 
MOST FROM A DRILL 


Poor results in drilling in the lathe are 
often caused by the slipping of the drill 
in the chuck. Slipping not only tends to 
make the drill run out of line, but it is 
almost certain to score the shank; and if 
the slipping continues for any length of 
time or occurs often, it will eventually 
render the drill unfit for accurate work. 

When a drill does slip, inspect it care- 
fully before returning it to the tool crib. 
If the shank is scored, remove the marks 
with care either by grinding or with a file. 
Be sure, however, not to make the shank 
flat at any point. 

As soon as you find that a drill tends to 
slip, attach a lathe dog to the shank and 
allow it to bear against the tool rest car- 
riage in the manner illustrated below. 
This is a simple and effective remedy. 

Never force a drill, always use plenty 
of drilling compound, and be sure to 
check the clearance angle now and then. 
Also, have the drill or the work revolving 
while you are removing the drill from a 
hole, as this will keep the chips clear of 
the point —Norris A. CLARK. 





CARRIAGE LATHE DOG 








When work is being drilled in a lathe, a dog 
_. may be used to stop the drill from slipping. 





FTER a 
hole has ' 
been bored for 
reaming, it takes 
only a minute to 
chamfer the 
edge slightly at 45°. The reamer will 
then cut more accurately. 





It is a good habit occasionally to 
take a light cut off the faceplate of 
your lathe. 


Do not try to sharpen a tap with a 
soft, coarse wheel; use at least a 
medium wheel for grade and grain. 
And whatever you do, always main- 
tain the original contour of the flutes. 


No one would think of shaving 
with a razor which has not been 
stropped after honing. It is equally 
important not to use a freshly ground 
reamer or milling cutter without 
first stoning off the ragged edges. 


A stubborn milling machine arbor 
often can be loosened by placing a 
heavy bushing in rear of the nut and 
giving it a hard, sliding blow against 
the nut. 


Do not polish your “mikes” or any 
other graduated tool, even with fine 
emery cloth; use a piece of felt 
dampened with gasoline. 
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Chief Inspector Feusht using a 


[UFKIN Inside “Mike” at the 


Sun Shipyards in Chester, Pa. 


from Apprentice 
Boy 


to 


Chief 
Inspector 


N Alger story either, this tale of 


Louis Feusht stand- 
ing beside the 10 
foot cylinder liner, 
whose inside diame- 
ter must be checked 
in 20 places. 

Louis Feusht who started at seven- 

teen as an apprentice for The Sun Ship 
Building Co.—and is now, at thirty-seven, 
Chief Inspector of the main machine and engine 
shops of this company. 


In those twenty years one of the biggest things he’s 
learned is the tremendous importance of accurate meas- 
urements to the safety of lives and cargoes on the high seas. 
Today, no engine leaves the erecting shops before every mov- 
ing part of its giant mechanism has been checked and approved 
by him. He says: “I’ve always used the best precision tools 
on the market. Mistakes in ship building are expensive.” 


In the big picture, you see him curled up inside of a cylinder 
liner that goes into a 3000 H.P. Diesel Engine, capable of driv- 
ing a big oil tanker at 11 knots. That cylinder liner is over 
10 feet long, and its inside diameter must be true to .002 of 
an inch—and checked for that tolerance in 20 different places! 
That’s wholesale accuracy. 


Climbing out of the cylinder liner, Chief Inspector Feusht 
said: “This is awkward work and yet, with this Lufkin Inside 


‘Mike’, measurements are easy to take because the reading Lufkin Inside ‘Mikes’ have other valuable features. The 
line is always near your line of vision. It’s the only Inside head is designed to measure from 1! 5" up; the lines and 
‘Mike’ I’ve ever seen that can be built up at both ends, keep- figures are clear, deep, clean cut, hence easy to read. Han- 
ing the head in center, so you don’t have to remove the tool dle is furnished which can be attached anywhere along 
from your work to read it. Then too, the tubular steel rods, while the length of the tool, handy for reaching down into 
light weight, give the tool, even when built out to extreme slots and small openings, and preserving that perfect 
lengths, the stiffness so necessary for close measurements.” balance and feel essential to accuracy. 


For accuracy, improved design and construction, finer finish and balance—demand 


UFKIN PRECISION [OOL 


[UFKIN \NSIDE MICROMETERS THE [UFKIN fpuLe £0. SAGINAW, NMicw. 


MADE IN SIZES: 106 LAFAYETTE STREET, NEW YORK 
and WINDSOR, ONTARIO 


Send for this FREE CATALOG 








14” to 12” with 4%” movement head. 


4” to 40” with 1” movement head. 





112 pages containing valuable tables of decimal equiva- 
: ls 

















fsa 
ee lents of number and letter size drills, U. S. Standards 
for Wire Gages, double depth of threads, weight of 
iron and sheet steel, metric system, ete, Also illustra- 
tions and descriptions of the complete line of Lufkin 
Precision Tools, including Micrometers, Calipers, Di- 
viders, Combination Squares, Steel Rules, Depth, 
Thickness, Surface, Screw Pitch and Radius Gages: 
and practically every other fine tool the shop requires. 
e 
1 
i THE LUFKIN RULE Co., Dept. G, SAGINAW, MICH., U.S. A. 
1 
@ Please send me Lufkin Catalog No. 6. 
i 
1 Name 
1 
1 . 
. 
MANUFACTURERS FOR OVER 45 YEARS City State 
' 
‘ : 
' 


MEASURING TAPES—RULES—TOOLS 
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SNAPSHOTS of 
your WORKSHOP. 


ATE CASY wee with 


this new invention. 


N° you can take pictures of your 
workshop, your radio set, and many 
other indoor subjects you've always wanted. 
The new Mazpa Photoflash lamp enables 
your camera to take pictures indoors or at 
night as easily as in daylight. It makes 
every day a 24-hour day for picture-taking. 

This handy, new light source is simple | 
to use. It operates from flashlight cells or 
the house current—without smoke, noise, | 
odor or dust. And its swift, brilliant flash 
enables your camera to stop normal action. 

You can buy Mazpa Photoflash lamps 
where you buy film. Buy as many lamps as 
you intend to take pictures—since each 
lamp can be used but once. A reflector in 
which to use them can be had at a very 
low price. 

When buying Mazpa Photoflash lamps, 
always look for the G. E. in a circle and the 
words ‘‘Photoflash Lamp” on the disc 
within the lamp. The General Electric 
Company, Nela Park, Cleveland, Ohio. 





GENERAL ELEcTRIC COMPANY 

NELLA ParK, CLEVELAND, OHIO 

Please send me, without obligation, your new book- | 
let on Mazpva Photoflash Lamps. P.S.M. 7-31 | 


Name a 


Street 5 want 


City____ State 


MAZDA PHOTOFLASH LAMPS 


Manufactured by 
GENERAL @® ELECTRIC 


and sold by its National Lamp Works and 
its Edison Lamp Works 
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- Turned Walnut Dresser Set 
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By 
JACK ROOD 


ROM the waste ends of 

some walnut boards, I 

turned the novel dresser 

set illustrated. It has two com- 

partments that may be used, 

| either stacked or separated, to 

hold small pieces of jewelry 
and various odds and ends. 

Since the majority of dress- 

ers are either walnut or imi- 

tation walnut, a nicely fin- 

| ished wooden piece such as 

| this makes an attractive addi- 




















The assembled dresser set and 
the three parts of which it 
consists. Suitable dimensions 
are suggested in the drawing 
below, although the maker can 
change them to suit himself. 















Rings and small pieces of costume jewelry 
may be kept in this neat wooden container. 


tion to the usual dresser pieces of china, 
imitation ivory, or glassware. 

A number of 34 in. thick walnut squares, 
4% by 4% in. or a little 


planed on both sides, and 
glued with high-grade liquid 
glue to form two blocks, 
each 4% in. thick. These 
were clamped between the 
lathe centers until the glue 
had dried. 

The base or lower box. 
which is 4 in. high and 414 
in. in diameter over all, was 
turned by attaching one of 
the blocks to a small screw- 
center faceplate; and the 
dead center was used to hold 
the piece firm for some of 
the cutting at the extreme 
right. Moreover, the screw 
center was turned into the 
end grain so the finished 
base would have greater 
stiffness at the point where 
it narrows to 1 in. in diam- 
eter. The top inside edge was 
provided with a rabbet or 
shoulder to receive the base 





bles a large, hollow, flattened ball on a thin 
base, which serves as the cover of the 
lower box. The cover for this upper mem- 
ber is a single small piece, cut as shown. 

Each piece was cut, sanded, and finished 
before removing it from the lathe. First, 
coarse sandpaper was used; then No. 00 
sandpaper and fine steel wool. Walnut 
stain was applied to the outside only and 
quickly wiped off with a rag to prevent 
the color from being too dark. Paste wood 
filler was then rubbed in by hand wherever | 
needed, and smoothed by means of a soft 
rag while the lathe was turning. 

Finally a coat of clear lacquer was wiped 
cn and touched lightly with a clean rag 
until nearly dry. In a few moments more 
pressure was applied and the lacquer 
rubbed smooth and given a high polish. 
The boxes were not 
stained on the inside, but 
were filled and coated 
with clear lacquer. 

Green or brown felt 
should be glued to the 
bottom of both pieces to | 
protect the furniture on 
which they are placed. 

By slightly modifying 
this idea and using pieces 
a little larger, you can 
evolve a smoking set for 
your cigarettes in the | 
lower compartment and | 
matches in the upper. 
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ENAMEL in a can that has 
been opened can be kept 
from drying up by forc- 
ing the lid tightly back 
into place and placing the 
can on the shelf in an 
upside down position. No 
air can then enter the can, 
as the enamel completely 
surrounds the lid and 


of the upper member. 
The second section resem- 


A working drawing of the dresser 
set with the principal dimensions. 








makes a perfect air-tight 
seal—W. Lestre Topp. | 
_ __J 
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ress a Lever. W inf.f... 


and youve made a movie! 

















A real thrill awaits you when you flash your first home 


movie on the screen. So vivid, clear, so lifelike .. . 
you'll marvel that you took it yourself. 


All the Excitement.. Action..Fun.. 
of Home Movies now easy to get, 
with this Simple $75 Ciné-Kodak 


HOOTING movies of your 
friends and family is thrill- 
ing sport. Anyone can do it— 
and get clear, sparkling pic- 
tures, the very first time. 
With Ciné-Kodak Model M 
you don’t even have to focus. 
Look through a finder. Press a 
lever. That’s all there is to it. 
Into this compact little 
camera Eastman has concen- 
trated all the essentials of 
movie-making. It’s the sim- 
plest made, and the lightest 
that loads with a full 100 
feet of 16 mm. film. 


( ine -Ko dak Simplest 





Home movies cost less than 
you think. Only $75 for Ciné- 
Kodak Model M. Kodascope 


projectors as low as $60. 
There’s a lifetime of enter- 
tainment in Ciné-Kodak. 
Movie records of your chil- 
dren... travels...sports... 
vacations . . . grow more pre- 
cious with each passing year. 
Your Ciné- Kodak dealer will 
gladly show you typical Ciné- 
Kodak movies on the screen 
and tell you about the pay- 
ment plan that makes owner- 
ship easy. See him today. 


The Cinée-Kodak 
Model M 


is the simplest movie camera 
made, and the lightest that 
loads with a full 100 feet of 16 
mm. film. Requires no focus- 
ing, yet gives you clear, sharp 
movies. Equipped with 7.3.5 
lens and a special attachment 
for close-ups. Price, includ- 
ing carrying case, $75. 





MAIL COUPON FOR FREE HOME MOVIE BOOKLET 
Eastman Kopak Company + Rocnester - New York 
Send me FREE illustrated booklet telling me how I can easily make my own movies. 


Name___ ——— _ pera " 





Street__ ; — 


City Rie ees OS —————— 





P.S.7 


of Home Movie Cameras 
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Whittling an Amphibian Model 





By 
DONALD 
W. CLARK 
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Working drawings for making a simplified nonflying model of the Sikorsky twin-motored amphibian. While all essential 
dimensions are noted, you can lay out any minor measurements by using the inch scale provided for this purpose. 


ten-passenger Sikorsky twin- 

motored amphibian an unusually 
interesting subject forthese who are build- 
ing the PopULAR SCIENCE MONTHLY series 
of simplified scale model airplanes. This 
article is the fourteenth of the models, 
which are whittled from softwood. 

White pine or other softwood is used 
for the hull, wings, motor mountings, wing 
struts, pontoons, outriggers, and horizontal 
tail, while thin metal is used for the out- 
rigger fittings, vertical tail, landing gear 
struts, tail skid, and propellers. 

Cut the hull to the shape shown and 
attach to it the wings. The lower wing, 
shorter than the % in. thick upper wing, 
is whittled as a unit from a % by 2 by 
i2 in. blank and then cut in half and 
fastened to the hull with small dowels. 

The outriggers are fastened to the top 
surface of the upper wing by means of 
small metal fittings as indicated. 

In painting the model, color the wings, 
horizontal tail unit, outriggers, and motor 
mountings cream; the vertical tail units, 
hull, pontoons, and wing struts maroon; 
and the wheels and landing gear black. 
The: windows. and doors are painted on the 
hull-like fuselage in contrasting colors. 


OUBLE rudder surfaces supported 
on an outrigger tail unit make the 





A SIMPLE WAY TO MAKE MODEL “PROPS” 


% OF L 
THIN SHEET METAL - ~«f CENTER STRIPS. 
L n 


a ay, 








b-—% OF L——+ 














—tL 
Py CONCAVED 


Piet! BLADES 
7 








SOLDER 
HUB FORMED BY ROLLING & on 
CENTER STRIPS ‘3 ana 


(FILLED WITH 
SOLDER AND 
FILED FLAT) 








ROLLED CENTER 
SOLDERED ~__— 


FINISHED MODEL (FLAT 31DE) 


After the blank has been laid out and cut, 
the blades are curved, the hub rolled, and 
the concave surfaces filled flat with solder. 


EALISTIC looking metal propellers 

for whittled airplane models of the 

type described in Donald W. Clark’s 
articles can be made easily. 

Lay out the propeller on a piece of thin 
tin or other sheet metal, but do not use 
aluminum because it cannot be soldered 
with ordinary solder. Have the width of 
the metal piece equal to two fifths the 
length. Mark the horizontal and vertical 
center lines and locate the hub, which 
should be one ninth as long as the whole 
propeller. 

Make a blade template and trace the 
blades accurately on the metal. Then cut 
the waste material away as shown, leaving 
only the blades and the two long strips for 
forming the hub. Begin at one end of one 
hub strip and roll tightly toward the cen- 
ter; then roll the other strip over the first. 

Bend the blades to give them a curve 
similar to that of the top surface of an 
airplane wing, and fill in the hollow side 
with solder until it is flat, and close any 
cracks or openings in the hub with solder. 
Drill a hole through the hub and rub the 
propeller with emery cloth or sandpaper 
to make it smooth—KENNETH LLoyp. 
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How to Save Plants 
Attacked by Fungi 


LANTS as well as animals become sick, 
but many of their diseases can be 
avoided or cured. Under certain condi- 
tions, as for instance witk the wilt of 
cucumbers and the black rot of sweet 
potatoes, crop rotation will almost invari- 










Bordeaux mixture is 
prepared as shown 
below and tested to 
see if there is any 
precipitate of free 
copper sulphate as 
indicated at the right. 











ably check infection. Rusts, mildews, and 
blights can be prevented and cured by 
spraying Bordeaux mixture on the plant. 
Never spray for diseases after a rain; do 
this before it rains. 

Diseases usually attack the leaves, but 
sometimes the young growing shoots and 
occasionally the fruit. The effects of the 
disease are most frequently made visible 
by the spotting, wilting, and shriveling of 
the foliage. Plant infections are often 
spread from one portion of the plant to 
another by too frequent watering. 

Roses and other plants attacked by 
mildew fungus, which produces a white 
discoloration on the leaf, can be controlled 
by dusting the leaves with finely powdered 
sulphur very early in the morning before 
the dew has left the leaves. Dusting with 
sulphur after the dew has evaporated is 
useless; furthermore, the necessary chemi- 
cal action will not take place when the sun 
is not shining. 

The mildew can be controlled on dry 
days by giving the leaves a spray of starch 
glue, which covers the fungus and prevents 
access of air. When it dries, the starch 
splits off and tears the fungus away from 
the leaves. 

Bordeaux mixture may be purchased or 
prepared at home. For use as a fungicide, 
it is made by dissolving 4 oz. of copper 
sulphate in 6 qt. of water and slaking 4 oz. 
lime by the gradual addition of 6 qt. of 
water. Mix both solutions and use. When 
slaking the lime, do not drown it, and do 
not use air-slaked lime. Hydrated lime, 
which has already been slaked, may be 
used. The two solutions will keep if they 
are not mixed. When mixed in equal 
quantities, they should be used within a 
few days. 

The Bordeaux mixture, which is sky 
blue in color, should have no free copper 
sulphate, which burns the leaves and may 
injure them permanently. Therefore, 
make a test with a solution consisting of 
five or ten cents’ worth of potassium fer- 
rocyanide dissolved in a pint of water. If 
a few drops are added to the Bordeaux 
mixture, there should be no brown precipi- 
tate. When a precipitate is formed, merely 
add more slaked lime until the mixture 
gives a negative test—H. Babe. 
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hooks, and the like. 


Mechanics caution 
get a genuine 
“YANKEE”—the high- 
push 
drill equipped with 
“Yankee”’-tested, high- 


you to 


efficiency, 


speed drill-points. 


You push! 
“Yankee” 
right size. 


or break off screws. 


“Yankee” toolmaking 
can’t be copied. . . look 


for name “Yankee”’ 


drills and screw-drivers. 


oe: Keys 


SRE 


Every home _ needs 
an automatic push drill 
.- - - to make holes for 
wood-screws, screw-eyes, 
screw-hooks, clothes 


In a jiffy 
bores holes 
Makes driv- 
ing screws an easy job. 
You don’t split the wood 


105 








Save trouble 
with hard 
or brittle 


wood 

















& * = as 

Eight ttenteal Drill-points 
make holes 1-16" to 11-64", 
Each drill-point is tested. 
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“Yankee” Automatic Drills 


No. 41. isi No. 44. Adie 


along 
with “Yankee” Spiral Ventsaaiaineit 
Screw-driver, by me- sure to suit kind of 
chanics everywhere. wood, size of drill. 
Price, $3.15. 


Price, $2.60. 


on 


| WanKEE’ TOOLS 


TO HELP YOU MAKE THING 





ee ee ~~ Faas 
North Bros._Mfg. Co., Lehigh Avenue, Philadelphia, U. S. A. / 
My idea is to save time and labor. Send me ‘“Yankee’’ Tool Book, 
with action pictures showing new Two- Speed (11-inch) Hand Drills, 
new Bit Braces with famous ‘“Yankee’’ Ratchet. Quick-Return Spiral 
Screw -drivers. Adjustable Tension Push Drills, Ratchet Breast, Hand 
and Chain Drills, Automatic Bench Drills, Ratchet Tap Wrenches, 
Removable-base Vises, etc. 
SRR Re Ene ae eee eae ne oT eT RE ee ae Pee PEE Oe ER ee 
IN dicss Eis soses cities cusses csios daha tuens bal eaaaduaks shal ce cad eadaacaie ab heniiae neuaereee ae (ps) 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Direct View 


HE amateur photographer who owns 

I a box camera will find that he can 

take better composed pictures with 
less trouble if it is equipped with the sim- 
ply constructed direct view finder illus- 
trated. 

In order to make a finder to fit your 
particular camera, it will be necessary 
first to prepare a diagram as follows: On 
a sheet of paper draw the line CD (as 
indicated in the drawings below) to a 
length equal to the distance between the 
lens and the film when in place between 
the two film rolls. Next draw line AB 


FRONT FRAME) 





4 BENT BACK TO 
FORM STOP 
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\, FORM STOP) 
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The parts that make up the finder, and dia- 
gram showing how dimensions are obtained. 


Finder for a 


equal in length to the length of the pic- 
ture, and draw line FG so as to make EC 
equal 1 in. The figure ABGF is a pat- 
tern for the sheet iron mounting plate. 

Draw another triangle with DC the 
same length and with FG in the same 
position, but with AB only as 
long as the picture is wide. 

The frames are bent from 
heavy wire; the wires from a 
wire coat hanger will serve the 
purpose. Bend the front frame 
so it will be equal in length 
to AB of the first diagram and 
equal in width to AB of the 
second diagram. A \%-in. turn 
is made at the bottom of the 
wire frame to serve as a stop 
when the frame is raised to 
position (see drawing). 

The rear peep sight is as 
long as the length FG in the 
first diagram and as wide as 
FG in the second. The verti- 
cal distance from the center of 
this peep sight to the mount- 
ing plate must be one half of 
the width of the front frame. 
Turn the lower end of the wire 
back to form a stop. 

In mounting the plate, arch 
it slightly and bend over the 
ends as indicated to take the wire frames. 
Place the parts on the bottom of the 
camera and fasten them in place with a 
bolt passed through a hole drilled in the 
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Box Camera 









In use, the camera is held so that the two 
frames or sights are lined up with the eye. 


camera case and in the center of the 
mounting plate. The nut should be on 
the outside. Apply a coat of black paint to 
all parts —IvAN GROSVENOR. 


Making a Birch Bark Handle for Your Knife 


\ N JHEN the pioneering woodsman 
needed a handle for his hunting 
knife, he used birch bark. That 

was not because it was easy to get, but 

because it was a better material for the 
purpose than bone, horn, ivory, or leather. 

Examine the bark on any fallen birch 
tree and observe its condition even after 
long exposure to wind, rain, snow, and 
ice. You will then appreciate its dura- 
bility. Unlike other materials used for 
the handles of hunting knives, birch bark 
will not break or chip if dropped, will 
not rot if exposed to moisture, and will 
not become slippery when wet. 

A birch bark handle is easy to make, 
too, especially if you have the type of 
hunting knife illustrated, which has a 
tang passing through the handle. The first 
step is to remove the slotted nut which 
holds the washers in place. If a slotted 
driver for this purpose is not at hand, 
file a slot in an old screw driver or in any 
piece of scrap metal. After removing the 
nut, take off the cap and the leather, horn, 
brass, or fiber washers. Do not. remove 
the metal bottom piece or guard. ~ 

When obtaining the bark, try to get a 
piece without holes or blemishes. A sheet 
10 by 20 in. will suffice for any ordinary 
size knife. To prepare the washers, which 
should be about ‘42 in. thick, cut them 
roughly to 1 by 1% in., and use a leather 
punch to make an elongated hole in the 
center of each as shown. This hole should 

















Two hunting knives which the author, a Maine 
guide, has supplied with birch bark handles. 


be a trifle larger than the hole in the orig- 
inal washers. 

Place the washers on the tang, one on 
top of the other, until it will not hold any 
more. Set the cap in place and tighten 
the nut, forcing the pieces of bark down 
as snugly as possible. Next remove the 
nut and cap and add as many more wash- 
ers as possible; replace the cap and tighten 
the nut. Repeat this process until it is 


impossible to force on additional washers. 
With a sharp knife rough out the han- 
dle, and use a file and sandpaper to 
smooth it to the final shape. Three sug- 
gested shapes are shown in the drawings. 
One or two coats of shellac over the 
smoothed handle will finish the job, giv- 
ing you a handle that is not only orna- 
mental but durable-—L. F. MEerrixt. 
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How the washers are cut and ieee and 
three types of handle shapes in common use. 
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YOUR SUNNY PORCH 








E. I. DU PONT DE Nemours «& Co., INC., 
Desk P3, General Motors Bldg., Detroit, MICHIGAN 


Canadian Industries Ltd., P&V Div., Toronto 9, Canada 


Send me your Sample Beauty Kit for my auto. I 
am enclosing 10 cents (coin or stamps) to help pay 
the mailing cost. (Good only in U.S. and Canada.) 


HERE is an attractive, portable porch 
gate that will give the children the 
full run of the sunny porch and still pre- 
vent them from wandering off or falling 
down the steps. It is of sturdy construc- 
tion, is not easily tipped, and with its gay 
| figures is regarded by the children as a 
| companion—or companions—rather than 











| a barrier between them and adventure. mann oenens 
| When not in use, the fence can be stored. 
Enlarge the figures from the accompany- Appaess 
| ing drawings, transfer the outlines to 
City ee a — 





Ee 

















BEAUTY KIT — Contains not only a generous sample of 
No. 7 Duco Polish, but samples of No. 7 Nickel Polish and No. 7 
Auto Top Finish. Send 10 cents to help pay the postage. 


for sample can of 


This sturdy gate, being gayly colored, is 
regarded as a plaything rather than a barrier. 


the stock, and cut to the lines with a 
coping saw or a motor-driven jig saw. 


Round the edges of the figures and, after , EREADY millions of cocs have heen 


| smoothing both faces of each with sand- i f 
paper, paint them. The outlines and paint- rejuvenated with SPEED BLEND, 


ing appear on both sides of each figure. the new, quick cleaner and polish de- 
The ends of the %-in. dowels or round veloped by du Pont, maker of Duco 
> . 


stock should be turned or dressed down to . hx 
34 in. in diameter in order that they will | It works amazingly fast, yet it’s safe— 


fit in the holes drilled in the base blocks. | containing no acids or grit. Rub it on, 
All parts are assembled with 3-in. wipe it off. Traffic Film* is gone. The 


dowels with the exception of the feet, Se , 
which are assembled and fastened to the | finish is bright and smooth as when 


gate with wood screws. new... You paid a good price for car 


The following color scheme is suggested : ae : 
A light brown, B flesh, C white, D red, | P&@¥ty—enjoy it. Try this NEW No. 7 
E cream, F black, G dark green, H light | Duco Polish. 
green, J blue, K yellow, Z orange, M gray, 


N robin’s egg blue, and O aluminum or 
light gray —Car_ O. LANDRUM. eee ee oa ee 




















QUICK CURE FOR 
WORN SPOTS! 


Touch up worn 
places and 
scratches onfend- 
ers, bumpers, tire 
carriers,etc., 












































STOP with du Pont 

* No. 7 Touch-up 

RUST-CHOKE! Black .Brush sup- 
Clean out rust and plied in can. 


~ 


scale with No. 7 
Radiator Cleaner. 
More power, better 
engine perform- 
ance. 











KEEP BRIGHTNESS 
BRIGHT! 
with No.7 Nickel 
Polish for radia- 
tor, lamps and 
hardware. Made 
by du Pont. 






































SAVE THE TOP! 

Restore the lustre, 

waterproof the top — 

with No. 7 Auto WAX THE FINISH! 

Top Finish. You y 

can brush it on in After polishing car, use 

half an hour. It du Pont No. 7 Super- 

dries overnight. Lustre Cream to preserve 

No. 7 is made by gloss and protect finish z : 

du Pont, the world’s againstweathering. Much *TRAFFIC FILM—Oily, sticky dust and 
— — oe leading maker of easier to use than ordi- gtime, baked by the sun into a hard film 

aaienis natasha one ae, auto top materials. a which soap and water can’t remove. Speed 























be enlarged by drawing them on 2-in. squares. ~ : 7 
sited . ? Blend takes it off—quickly—easily—safely. 
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A Trick Bank—Hasy to Make 
but Hard to Open 


By ARTHUR L. SMITH 


This is a puzzle novelty devised 
especially for POPULAR SCIENCE 
MONTHLY readers by a former edi- 
tor of The Enigma and one of the 
foremost authorities on puzzles. 


the adaptation of a Chinese cross 

puzzle illustrated can be used as a 
lock for a chest or box of almost any 
desired size. The rails in the puzzle 
framework bind the edges of the box and 
keep its contents well guarded from any- 
one who does not know the secret of the 
puzzle. The box can be opened by the 
removal of only a few of the members, 
but with twenty-four. different ones to 
choose from, it becomes quite a problem 
for the uninitiated to find the correct 
combination. 

The small model described is a child’s 
bank. To avoid small fractional parts 
in stating the dimensions and for con- 
venience in estimating proportions for a 
larger box, the rails of the model were 
made \% in. square. Practically, it is 
better to make them slightly larger, even 
for a child’s bank—say ‘46 or even % in. 
The length, width, and depth of the cuts 
vary in quarter parts of twice the width 
of the square rails. The distance from 
the end cuts to the end is usually equal 
to the width of a rail, but it may be 
greater or less. It must, however, be 
uniform in ail cases. 


Cr ite acapiat of twenty-four pieces, 















































If the parts are lettered as shown, the assembly 
directions can be followed with greater ease. 





The bank itself is a plain box held shut by 
a curious interlocking framework of wood. 


The length, width, and depth of the 
box, outside measure, will always be the 
width of a rail greater than the distance 
between the longest cuts for those respec- 
tive rails (see Figs. 1 and 2). For 
instance, in the box illustrated the dis- 
tance between the longest cuts on the long 
rails is 3% in., while on the shorter rails 
it is 2 in. Hence the box is 4 in. long by 
2'% in. square. 

The character of the cuts and their 
dimensions may be easily judged from 
Figs. 1, 2, and 3. The cut at the lower 
end of F in Fig. 1 is 34 in. long. The long 
rails, eight in number, are 6% in. long; 
and the shorter are 5 in. long. All of the 
rails are 1% in. square. 

To put the framework together, begin 
with members H, O, F, and 7, joining 
them as shown in Fig. 6. Next add VW, 
U, and J in the order named (Fig. 7). 
Unless the joints fit tightly, rail J will not 
hold its position until the combination of 
G and L is inserted (Fig. 7). This done, 
rail S can be inserted through the square 
hole in H and G and pushed back into 
place. Rail K is fitted to rail F (Fig. 8). 
Next, the combination of Q and E is 
attached to rail F. Care must be taken 
that Z is not reversed. Rail Q is placed 
in the notch 1% in. from the end. Before 
this combination is inserted into the hole 
through W and 7, rail R must be placed. 
To do this, rail H is pushed back % in. 
or so, taking with it rail O and permitting 
S also to be moved back the same dis- 
tance. The long cut on Q will allow K 
and E to be pushed upward %4 in. Then 
rail R can be placed on E and pushed 
backward into the notch of K. 


og 8 shows the position of the 
rails as they now appear. The com- 
bination of K, R, and E is next pushed 
down and combination H, O, and S is 
pushed back into place. Rail R can be 
fitted in an easier way if the joints are 
loosely cut, but it is best to have them 
fit snugly. 

Members i’, /, and M are next added 
in the order named (Fig. 9). The com- 
bination Q, M, and E then can be pushed 
home. The C and D rails are now placed 
so that a square hole through QU, MK, 
and LO is left. It may be necessary to 
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make their cuts fit aglittle loosely to get 
them into position. The rail C is pushed 
upward 4 in. as in Fig. 10, opening a 
hole through S and WK, into which rail 
N can be inserted. 

The box (Fig. 5) is placed in the frame- 
work at this stage. The cover on the box 
can be hinged, but if this is done the 
hinges should be placed on the inside. 
Obviously, there must be no projections 
around the edges of the box. The lid of a 
large box or chest should have a handle 
to enable it to be removed. With a small 
child’s bank the entire box may be taken 
out if necessary. In the latter case it 
will be more confusing to the solver who 
would open it, to cut the coin slot in the 
bottom and have the loose cover plain so 
that the movable rails will be at the bot- 
tom of the frame and less fikely to be 
found. 


O LOCK the box in the framework, 

rail C is pushed down into place and P, 
with its %4-in. cuts downward, is inserted 
through QU and LO until one of the cuts 
coincides with the ZO end cut in J. Then 
B, with its %-in. cut upward, is inserted 
with this end first into the holes through 
IN and JP. When the cut at the XS end 
coincides with that in C, the rail X is 
inserted with its % by 4 in. cut facing 
outward and to the right at the top. 














Make the cuts accurately and plan the matching 
pieces so they will fit snugly when assembled. 


When this cut coincides with B, the 
latter can be pushed into place. Rail P 
is drawn through until its %4-in. cut at 
the QU end coincides with the cut in J. 
Then C is pushed upward % in. so as to 
allow N to be drawn out % in. This 
permits A to be inserted with its % by 
1% in. cuts to the left, or facing B. When 
these cuts coincide with P and N, N is 
pushed back, C is pushed down, and P 
is pushed into place. The bank is now 
ready for the puzzle enthusiast. 

It will be found that only two rails are 
movable, X and P, and these can only 
be moved 14 in. Rail X may be drawn 
upward this distance. This feature is 
introduced merely to hoodwink the 
solver. Usually finding X movable, he 
will draw it up, thus locking all of the 
key rails, for they cannot be removed 
with X out of place, even when P and 
C are in their proper positions. This 
may suggest to the reader other means 
of introducing features that will be mis- 
leading to the uninitiated. 

To open the bank, P is pulled out 4% 
in. If a cut about %e in. deep is made 
on A, as indicated by the dotted line in 
Fig. 1, it will allow P to be pulled out 
too far. Nearly everyone will pull a 
rail out as far as it will go. In this case, 
it would relock the key rail A, which is 














By fe 
puzzle 


to be 

Whe 
N dra 
drawn 
cut is 
it wot 


| cuts. 


shows 


| The t 


membr 
this NV 
and P 
cut c¢ 
remov: 
can n 
release 


| withdr 








out of 
a reve 

As © 
apart, 
avoide 


| sugges! 


structc 
to mal 
Chines 
pieces. 
ting ol 
afterw: 
done it 
cannot 
space | 
work, 
1 in. lo 
G, H, 
0, Q, 
U ont 
split of 
little n 
essary 
Afte 
may be 
The 
waxed 


like ap 


© 


ey ws 


a ed ee ee de | ee 


| member B is removed. 
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ian 
FIG.12 

By following the letters carefully, build up the 

puzzle piece by piece in the manner outlined. 


to be removed later, and cause confusion. 
When P is out 14 in., C is pushed up and 

4 Member V cannot be 

drawn out further even if a similar ¢-in. 


| cut is made on A as that mentioned, as 


it would require the deepening of other 
cuts. Rail A is now released. Figure 11 
shows A partly drawn out at this stage. 
The bank cannot be opened yet until 
To accomplish 


| this V is pushed back, C is pushed down, 


| out of the frame. 


and P is pushed through until its ™%-in. 
cut corresponds with B. It could be 
removed, but it is not necessary. Rail B 
can now be drawn out 14 in. This 
releases X, which is removed. B is now 
withdrawn and the box or cover taken 
The bank is closed by 


| a reverse process. 


apart, many of the elaborate cuts may be | 


| structor will probably find it just as easy | 
| to make it as described. 
| Chinese 


| afterward gluing it in place. 








As the framework need not be taken 


avoided by joining the lower corners as 
suggested in Fig. 12, although the con- 


pieces. The last piece is inserted by split- 
ting off the small block at the end and 
If neatly 
done it cannot be detected and the puzzle 
cannot be taken apart. A cubical hollow 
space is left in the center. The frame- 
work, if made in this way, will require 
1 in. long cuts on the following rails: EZ, F, 
G, H, T, and W on both ends; K, L, M, 
O, Q, R, and S on the lower ends; and 
U on the upper end. Small blocks may be 
split off G, Z, K, and M; perhaps with a 
little manipulation it might not be nec- 
essary in the case of K. 

After the framéwork is made the ends 
may be rounded, if desired, as in Fig. 12. 

The rails and box should be stained and 
waxed to give them a neat and workman- 
like appearance. 





In Fig. 12, the | 
cross consists of six identical 


comtoeacsiall 


Build and Enjoy 


These Outdoor Projects This Summer 









You'll need this Atkins 
Silver Steel Back Saw, or 
a Mitre Saw for cutting 
wood joints easily and 
accurately. 







For large cuts, you'll 
want an Arxins Silver 
Steel Hand 5 
and Cross-cut. For small 
cuts, this Compass Saw! 
















For speedy work on bench 
machines, use ATKINS 
Silver Steel Circular or 
Band Saws; and Dado 
Heads for grooving. 
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| D yabe July and August are the JOY months for the home 
craftsman! Spend them building outdoor equipment which 
will mean more fun and health for the whole family. 


Just turn to pages 19 and 20 of the new ATKINS Saw Book, and 
select a few timely projects from the 200 suggestions listed there. Which 
shall it be? Gay flower boxes for the home? A cozy arbor, bench, table 
or pergola for the lawn or garden? Handy furniture for the camp or 
cottage? Sturdy play-things for the kids? Or, an outboard boat, surf-sled 
or canoe mast, for water sports? The list tells you just where to get plans 
to build each project. 


This book does more than suggest WHAT to make; it shows you HOW 
to do things! How to start a co shop . . .what tools to buy . . . how 
to pick good saws... how to cut and fit 24 wood joints . . . build a 
work-bench, tool box, etc. . . . file a saw, and so on! 32 pages; written 
by a master craftsman, and brimful of information on home workshops! 

In the back he explains how to do all your wood-sawing and metal- 
cutting jobs easier, quicker and better with the world-famous “‘Silver 
Steel’” Saws—and then he shows you 50 of the latest saws and tools for 
the modern home shop. Send a dime for this helpful book now. 


If your hardware dealer does not have the ATKINS Silver Steel Saws 
you want, write us, and we will see that you are supplied promptly. 


You can cut any metal 
Twice as fast when your 
Hack Saw Frame has an 
Arxins Silver Steel 
Blue-End Blade. 





You'll find an ATKINS 
Coping Saw is best 


cutting curves, scrolls, 
coped joints, toys, etc. 


Cut Out and 
Mail Coupon! 











| [ E. C. ATKINS and Company (Est. 1857), 428 S. Illinois Street, Indianapolis, Ind. I 
| | | enclose a dime for a copy of the ATKINS Saw Book. (Please PRINT name, etc., below.) i 

| 
| Name Street 
| { City State | 
| My Dealer i ! 
y Dealer is 4 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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MEN WHO KNOW STEEL PREFER THE VALET [ 
—MEN WHO KNOW FACES PRESCRIBE IT | 











A little more 
eCision °° 
“i a lot 
better result. 


NE hit after another is 
scored when sights are 
trained with exactness. In 
gunnery—as in other fields— 
oo pays. The new Valet 
lade—designed solely for the 
Valet AutoStrop Razor—is 
built to almost incredibly high 
standards. That’s why it is 
preferred by dermatologists 
and metallurgists. Learn the 
vital importance of precision 
manufacture. Shave with an 
— that soothes the skin— 
helps keep your face young. 


The new blade can be identified by the | 


word “Valet” cut through the steel. 





VALET 


AutoStrop 


RAZORS AND BLADES 
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By EDWIN T. HAMILTON 


proper construction of the fuselage 

is of the utmost importance. It must 
have the structural strength to support the 
motor, motor stick, wings, elevator, rud- 
der, landing gear, tail skid, and propeller; 
and, on the other hand, being the second 
largest unit of the model, it has to be 
designed for lightness. 

There are many methods used in con- 
structing fuselages, but the five simple 
steps to be described will be found a prac- 
tically foolproof procedure, if followed 
correctly. These consist of drawing the 
layout, cutting the mate- 
rial, assembling, cover- 


Ts THE model airplane builder, the 


| ing, and finishing. Occa- 
| sionally plans for model 


airplanes are full size, in ——_ 
which case the first step 
may be eliminated, but 
they are not usually so. 
Figure 1 shows the layout being drawn. 
It is merely a full size duplicate of the 
plan from which the model is being con- 
structed. The best view to select is, 
naturally, the side of the fuselage, as both 
sides of any fuselage are alike. When 
round fuselages are being laid out, the 








round formers should be drawn full size, | 
as well as one of the longerons. If the 
longerons have varying forms, one draw- 
ing of each form should be made. Great 
care should be taken to insure correct 
dimensions because the actual work of 








Or 


Fig. 1. The first step in building a fuselage 
is to prepare an accurate, full size layout. 


construction is done with the aid of this 
full size layout sheet. 

All the material for the fuselage should 
now be cut. This is best done with a 
safety razor blade as shown in 





















Fig. 2. Do not cut part of it at 
a time; cut and finish all. The 
parts for the two sides, top, and 
bottom should be laid in sepa- 
rate piles so that they can be 








Fig. 2 (above). The stock, usually of 
balsa wood, should be cut all at once. 
Fig. 3 (at right). One side at a time 
is then assembled on the layout sheet. 














JuLy 











LY 

















| 


Jury, 1931 








© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See page 6. 





readily identified when they are needed. 

The assembly (Fig. 3) is the third step. 
Lay each part in its proper position on the 
layout sheet. Hold the longerons in place 
with pins, as shown, while the cross braces 
are slipped between them. To make sure 
that each part fits perfectly, assemble 
everything before doing any cementing. 

While the longerons are held with the 
pins, cement the connecting parts to them 
by applying the cement with the aid of a 

















Fig. 4. Two methods of attaching the motor 
stick so that it can be readily removed. 


stick, as shown in Fig. 3. Allow the struc- 
ture to dry thoroughly in this position. A 
duplicate side of the fuselage is now 
made in the same way, using the same 
layout sheet. This insures both sides 
being exactly alike. 

When both sides have been assembled 
and are dry, the top and bottom braces 
are cemented in place. Note this opera- 
tion being completed in the photograph at 
the beginning of this article. All assem- 
bling should be done on a flat surface. 
Though the sides of the fuselage may 
have a fore-and-aft bend in them, they 
should be assembled straight, and, when 
the top and bottom braces are ready to 
be applied, they should be bent to shape. 
If this method is followed, errors seldom 
occur. 

While the motor stick is not considered 
a part of the fuselage, its attachments 
are, therefore it should be discussed here. 

















Fig. 5. The assembled fuselage with the motor 
stick in place and a wing-clip stick on top. 


All motor sticks should be detachable as 
an aid to repairs and winding. 

Figure 4 shows two popular types of 
motor-stick attachments. On the fuselage 
just assembled, the motor stick fits into 
a slot made of sheet balsa at the back, 
which is cemented in place, while its 
front end is held by means of a music 
wire clip shaped in the manner of a wing 

— 
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YOU can EASILY 
own a REGAL 


ND it’s a high-grade precision tool, too—built by LeBlond, 
sold under the LeBlond guarantee, at a low price, on an easy 


payment plan. 


The Regal is built for the experimenter, repair man, garage 
mechanic, or for light manufacturing. 


Its splendid construction appeals to the professional, yet stands 
the rough usage of the amateur. With it you can produce work 
that compares favorably with results obtained on higher-priced 
lathes. . 


The Regal is built in 


it The eight-speed selective geared head- 
five sizes, 10” to 18”. 


Seles: sane tone stock makes speed and feed changing 
$388 to $947. Lathe simple and sure. Feed rod takes the 
shown above is 10° | wear off the lead screw. Moving parts 
(18” between centers), ( é 2 
and sells fer $388. enclosed. No overhanging obstructions. 
F.O.B. ~~ a Pon yra Self-contained motor drive through mul- 
) es 2 tiple V belts. Lathe is furnished with all 
necessary equipment ready to operate. 


a) 











. balance in monthly \p 
payments of $27.16. 


The R. K. LEBLOND Machine Tool Co. 
IS) CINCINNATI, OHIO 
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but... Our Offer 
Still Holds 
Good / 


‘ 
“Your spoil your 
business sending out 
such bigsamples,”— 
friends and users tell 
us. Tothem, CASCO 
Waterproof Glue is 
worth many times 
its regular price, be- 
cause it is easily the best and strongest 
adhesive they have ever used. Everyone 
will want CASCO in its regular sized 
packages, they say—so why keep on send- 

ing out these generous samples? 

BUT OUR OFFER STILL HOLDS GOOD— 
because we want every Popular Science 
Reader to realize the same thing—and to 
learn by this easy and convenient sample 
method that now there is a cold, water- 
proof glue that does the thingsnoother glue 
ever did before! If you’re looking for an 
adhesive with super-strength, simple as 
A. B.C, to use — if you’re looking for the 

same kind of glue that is used in 
big factories of all kinds—then, 
S O = you're looking for CASCO— 


TAKE THIS 
LargeTrial Package of 


GAS 
The Strongest Glue 
Send forit today. Ever Made! 


Use it to fix a 
chair, for wood joints, to set tiles, fill 
cracks, cement linoleum, for binding or 
priming surfaces—or for any other gluing 
job that has to stay glued—and learn for 
yourself why CASCO is the fastest selling 
glue in America! 

All you do is mix this powder with cold 
water, and prepare only as much as you 
need for the job on hand. That means no 
waste—no heating—no odor or fuss. Casco 
tests 3800 Ibs. per square inch on hard 
maple—the glue joint actually being 
stronger than the wood itself! Not af- 
fected by moisture or atmospheric changes. 
Try it yourself. 


Send For Yours TODAY 


PSSSSSSSSSSSSSSSSSSESSSSSSeseseeseeeeeee 
The Casein Manufacturing Co. of America, Inc. 
205 E. 42nd St., New York 

Enclosed find 10c (stamps only) to cover post- 
age and handling cost for which send me your 
trial package of Casco Waterproof Glue. 
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Fig. 6. As the first step in covering the fuselage framework, a 
coat of model airplane dope is applied to the longerons and braces. 


clip. This clip is cemented to the front 


| side braces. While these attachments hold 


| stick is held in the same 


| its front end is cement- 


the stick firmly, it can easily be removed, 
as shown in the photo- 


graph. 
In the other method 
illustrated, the motor 


manner at the rear, but 


ed in place on a de- 
tachable nose piece. 
When the motor stick 
is fitted into its rear 


| slot, this nose piece fits 


tightly against the front of the fuselage 
and is held either by clips or by two or 
more slots cut in solid formers. 

In Fig. 5 can be seen the assembled 
fuselage with its motor stick in place. 
Note that a wing-clip stick has been added, 
allowing the wing to be attached to the 
fuselage with the aid of clips bent from 


| music wire. 


| 
| 





Covering is the fourth step in fuselage 
construction. One side at a time is cov- 
ered. Cut the tissue to size, which should 
be a little larger than the side to be cov- 
ered; then give longerons and braces a 
coat of dope (Fig. 6) and press the paper 
over them (Fig. 7). Pull it tight, smooth 


| it out, and allow it to dry. 





Fig. 7. One side at a time is covered, the paper being pressed 
carefully on the doped framework and pulled smooth and tight. 





















When the dope has dried, the overlap- 
ping tissue is trimmed away. Nail scissors 
are best for this work, as small curves 
may be easily cut. Each of the four sides 
are covered in the same manner. | 

Colored dope is excellent for finishing | 
a fuselage. The writer has found that the 
usual colored dope is too thick for safe 
use on light wing and fuselage construc- 
tion; it should be thinned to about fifty 
percent of its original consistency so that 
warping of the structure will not result. 

After the dope has been applied and 
allowed to dry, the windows and doors 
can be painted on the tissue, or they may 
be cut out and thin sheet celluloid substi- 
tuted, as shown in Fig. 8. 

The fuselage of a Stin- 
son-Detroiter has been used 











Fig. 8. The fuselage, when covered 
by the methods shown in the pre- 
ceding views, has a clean-cut and 
thoroughly workmanlike look. This 
is a Stinson-Detroiter fuselage. 


Fig. 9. When it is necessary 
to construct a round fuselage, 
such as for a Lockheed-Vega 
model, the bamboo “ringers” 
or formers are bent from the 
full size layout and cemented 
to one longeron; then the 
other longerons are attached. 








for illustration purposes to 
this point. Figure 9, how- 
ever, shows the assembly of 
a Lockheed-Vega mono- 
plane made with bamboo 
“ringers” or formers. 
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HOW TO MODERNIZE OLD | 


} 
| WINDOWS WITH SPRING | 
SASH BALANCES | 


| Pe REMODELING or repairing an old | 
house, the handy man often wishes that 
he knew some easy way to make an- | 
| tiquated, troublesome, sliding window 
sash without weights work like well-bal- | 
anced modern sash. He is likely to con- | 
sider installing pulleys, cords, and weights 
until he sees how difficult or impossible 
that would be. There is, however, another 
expedient—the installation of spring-oper- 
ated sash balances such as those illustrated. 
These are to be found on the shelves of all 





Mi 


ipl 


Spring-operated sash balances are easy to 
apply to old-fashioned double-hung windows. 

















large, well-stocked hardware supply stores. 

To apply sash balances is such a simple 
and logical process that most amateur 
craftsmen will find the manufacturers’ 
directions almost superfluous. The bal- 
ances are fastened to ordinary old-style 
window frames by setting the face-plates | 
in the stiles (upright members) of the 
frame. For the side balances, it will be 
necessary to cut a mortise in the stud 
behind each stile to receive the casing of 
the balance; and if top balances are used, 
mortises will have to be cut into the head 
stud. The suspending band in either case 
is fastened to the edge of the sash. 

In some of the older houses, it may be 
more practical to hang only the lower 
sash rather than both the upper and the 
lower sash, in which case the balance 
should be placed so that the band will 
reach the sash easily. 

Spring sash balances prove to be a con- 
venience when a home worker plans to 
build a summer camp and wishes to con- 
struct the window frames for it himself. 
The frames may be shipped fully assem- 
bled or carried knocked down to the camp 
site and nailed together on the spot. The 
use of sash balances makes it unnecessary 
to provide the space ordinarily required | 
for sash weights. 

If any double, or mullion, frames are 
desired, the mullion or division piece need 
not be wider than the thickness of the two 








Character! in evel 
and every inch of 
canvas marks this 
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aristocrat just as hacalee : 
created by unysual blend 


distinguishes 





HARACTER is as definite a reality in Old 
Briar smoking tobacco as in the smartest 
racing yacht. If you will try one package of this 
fine tobacco you will instantly realize its charac- 
ter—not merely by its fragrance, its appetizing 
taste, its smooth, full mildness, but because the 
choice tobaccos that combine to give Olt Briar 
these pleasing qualities, have been skilfully 
blended to produce also a life and sparkle miss- 


ing from ordinary blends. 


UNITED STATES TOBACCO COMPANY, 


RICHMOND, VA., 


U. 


S. A. 





POPULAR SCIENCE MONTHLY Ju 
































































































































114 
How OFTEN have you wanted to know about the won- stiles—in fact, a single 13¢-in. stile will | F 
derful discoveries in science that have so changed the world we answer the purpose. When both the upper | | 
live in... the secret of radium ... the romance of the atom and lower sash are to be movable, each | | 
. .. the origin of the earth! stile must be grooved for a parting strip | | 
Or you may have wanted to know why glass is transparent as in ordinary sash. The top balances | 17 
how fireflies produce light why the grass is green | should be fitted so both bands run in line | 
oh “dio sate - P “4 : 5. oe li ‘ia — “Pr with the edges of the sash, and the head u 
if radio waves move ina straight line! stud should be set high enough to allow 
All of these questions, and hundreds of others, have now been the balance case to clear it, no mortises 
answered, for the first time, in one book— THe Pocket GUIDE being required in the stud. Similarly, the 
TO SCIENCE. side studs for a new frame may be set 
All that you probably will ever want to know about science back, if desired, so as to clear the balance 
is told in this one book that will fit in your pocket or grace casings. — : ; 
a library table. The curiosity-satisfying facts about the world ob — ae ae a — : con- | 
we live in are made instantly available to you in simple question- — egg a a an . | 
and-answer f in THE ‘KE IDE T ENCE. - Fe , |; 4 
and-answer form in THe Pocket GuIpDE TO SCIENCE etch side of the fcume fet welts, and ta 
e this will allow the sash. itself to be 4 in. | su 
Y our Name In Gold ee ee Fr 
| 
| | be 
Thi W d rful B k | view sHowine fw Wet | | 
| 1EV HOWING | PP 72 7 hi! a | i’ 
calla on 1S on e OO | APPLICATION oF | res same pe 
THE POCKET GUIDE TO Soames is And there are also, in every issue, Oe Baers ee th J | ins 
: 2 . # : ih | \ i}) - | Ins 
not for sale. It is offered to you without — 4 hundred or more articles describ- | ~ \\lwinpow “FRAMB)\ ME! "a 
one penny extra cost, with a 14 months ; ‘ ‘ ao. 1 j 
subscription to POPULAR SCIENCE ing the important new inventions in : | | gui 
MONTHLY. every branch of mechanical activ- | | wo 
cet Gutve gives you all j ith | | | an 
The Pocket Gutpe gives you a ity—page after page filled with | a. | 
the information up to right now— __ photographs and descriptions that | “nen | tee 
PoputaR ScteNcE Montuty will — show you how you can save money e 
give you all the important, inter- in the shop, around your car, in | : bo 
=tj r is 7eries , . BALANCE FOR BALANCE FOR#/, | 
esting and new discoveries of your store, office and home. | [a omnes | squ 
science. But all this is only part of the con- | BE FASTENED TO REST ON in. 
In every issue of PopuLar tents of one issue of the amazing ip agen Rn ri ove 
ScrENcE MonTHLY are a dozen or PoPpULAR SCIENCE MONTHLY. It takes A ae \ cak 
ee oe ar ieee over 300 articles and pictures every : ~~ the 
ar ai ee articles that = month to tell the readers of PoPpULAR | | but 
plain anc picture the most fascinat- ScieENCE MOonTHLY all that has hap- If top balances are used on double windows, | dec 
ing and significant new develop- pened in the scientific, radio, mechani- the mullion piece may be made much narrower. ' the 
ments, discoveries, and undertak- cal and automotive fields. | squ 
ings in exploration, in engineering, Yo N in Gold | PLANING THIN STRIPS | of: 
in health, in electricity — FOR USE ON MODELS | size 
“ JP 7? . We will stamp your name : : : | pos 
In medicine, and in in 22-carat gold on the cover ()FTEN when a model maker is planing by 
every branch of science. of THe Pocket GUIDE TO long spars for model airplanes from i 
SCIENCE at no extra cost to | rough stock, the spar will bend up and | | illu: 
you if you use the coupon | snap in two at the beginning of a stroke. | | rect 
below immediately. To prevent this, I attach a strip of wood | | met 
You are offered a 14 | as a hold-down or leader under the fore | | hav 
months’ subscription to | knob of the plane by means of a hole | | mer 
POPULAR SCIENCE drilled in one end of the wood, as | | side 
MonTHLy (regular price if _ illustrated. It can be easily put on and | of | 
bought by the month | taken off—Burt Knutson. | less 
would be $3.50) with I 
THE Pocket GUIDE side 
TO ScieENcE—all for ZZ, 
$2.95, plus the few | - 
cents’ postage. If | 
you are already a 
subscriber to Popv- 
A Few of the Hundreds of LAR SCIENCE 
Questions Answered in the MonTHLY we will | 
POCKET GUIDE TO SCIENCE be glad to extend | 
Why does static interfere with radio mes- your subscription 
sages: i , 
What "gland makes people grow tall or 14 months if amg < 
keeps them short? accept this offer. . 
Why de we grow old? ° 
What is the safest stimulant? In using the 
a is the Ty of the liver? coupon please 
y are tears salt? 
Can energy be destroyed? PRINT vos 
Why can’t you skate on glass if it is name. 
smoother than ice? ee eee ee ee ee 
Bow f a Goce work ? | oy ees ——s any - = Spa | 
Vhy does an iron ship float? ourth Avenue, New Yor A wooden finger attached to the front of the 
eS — icroscope? tL acce 0 r 7 : PocKET GUIDE TO SCIENCE : : 
oo a microscope? | and va 1d months Subserption — Povetan SoreScey | plane holds the strip flat against the bench. 
* We ~ MONTHLY. , ay t os th 2.95, $ 4 
Sg gy of matter? | ry postage when he. delivers the Pock Er” Gripe. and 
How | is th Sati se? | - k — oe Port LAR $ cmuxce 3 otokady eh the : 
| Why do the stars twinkle? | Ivetura them within 10 days and you are ts promotiy ‘ret | BETTER results can be obtained when bor- 
How do we know what the stars are made of? | |fund my full payment. Please stamp my name in gold. | ing holes in thin wood stock if the spurs L. 
st i olten? i on = 
Neg yep Sd — | oil aa sinileaceemonmacnaoeae | | on the auger bit are filed so as to decrease Ho 
What makes the noise of thunder? | SE ae ST eT Tee their height. This will prevent the spurs in 
ss a lity ee ee NE oe i from digging in—S. T. N. 
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IT wo Medicine Cases in One 


| This unique revolving cabinet 


} 


By ERVIN WALTERS 


vides separate compartments for the 
razors, toothbrushes, and other toi- 
let articles of two or more persons, is unu- 
sual because it is built to rotate. By means 
| of a bracket screwed to the wall, it may 
| be mounted where it is out of the way, 
| yet can be conveniently reached; and it 
| will fit in places where a regulation wall 
cabinet of equal capacity could not be 
| installed. 
| The cabinet frame is made of poplar, 
| gum, or other inexpensive and easily 
worked wood. The door and side panels 
| and the partitions may 
be of plywood panel- 
ing or of building 
board. The top and 
bottom pieces are 
| square, measuring 10 
in. on a side. The 
over-all height of the 
cabinet, exclusive of 
the bracket, is 15 in., 
but this includes a 
| decorative pyramid at 
the top, made up of 
square wooden blocks 
of successively smaller 
| sizes. The _ corner 
posts are 144 by 14 
by 13% in. 

While the cabinet 
illustrated has two 
rectangular compart- 
ments, and therefore two doors, it could 
have been built with triangular compart- 
ments reached by four doors, one in each 
side. In that case the size of each section, 
of course, would have been considerably 
less. 

In the two-compartment cabinet, the 
sides are installed as follows: In each of 


| [vice medicine cabinet, which pro- 




















How the interior is arranged. The opening 
in the shelf is for holding a shaving brush. 








| will go where space is limited 


Roundhead or countersunk screws are used 
to assemble top, bottom, and corner posts. 






















By turning this cabinet, 
either of its twin com- 
partments can be reached. 


the corner posts and 
at a point midway 
from each edge, cut a 
groove 14 in. deep and 
as wide as the panel- 
ing material is thick. 
Screw the four corner 
pieces to the bottom 
board and then cut 
the two panels to size 
and slide them in 
place. Each should fit 
snugly at the bottom, where it may be 
reénforced with a narrow strip nailed inside 
the cabinet. 

Across the middle of the inclosed space, 


with edges along the vertical center lines | 
of the side panels, install another panel | 
that serves as a partition. Then add what | 


shelves you desire. Each shelf will measure 
about 3% by 8% in., although these 
dimensions are not exact because of the 
varying thickness and spacing of panels. 
Each of the two doors is built up by 
making a wooden frame with a groove cut 
along the inside edge of each piece to 
receive a panel. The corners are mitered 
and fitted together like a picture frame. If 
you desire to equip one or both doors 
with a mirror, you can either mount 
the glass on the outside surface of 
the panel or build the door exactly 
like a picture frame and insert the 
glass in place of the panel. The latter 
method is preferable because of its 
neater and more workmanlike appearance. 
The door hinges are pivots made from 
sections of finishing nails. They are placed 
before the bottom board is screwed in 
place. Door knobs should be added and, 
if desired, ball spring friction catches. 
In the center of the top pyramid and 
of the bottom board, drill a hole to receive 
a heavy, roundhead wood screw. This 
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STOP THAT LEAK 


SS 


WITH P 
SMOOTH-ON No.1 


OU can apply 

Smooth-On with 
radiator full or empty, 
hot or cold, without 
removal from the car 
and without putting inside anything 
that clogs the circulation. 

Merely roll the Smooth-On into a 
stiff putty, press it against and into 
the leak with your thumb or pack it 
into the defect with a knife blade or 
screwdriver, and scrape off the excess. 
The leak will stop instantly, and the 
repair is permanent. For a few cents 
and in a few minutes you will have 
avoided all the delays and expense of 
a professional repair job that couldn’t 
be any better. 

Cracked water jackets. Water jack- 
ets of automobile, stationary or 
marine gas engines which have de- 
veloped long or short cracks or have 
even had pieces broken entirely out 
from freezing can be made thoroughly 





and lastingly serviceable by similar 
| repair, 
|under straps or a plate. 


or by applying Smooth-On 


Smooth-On No. 1 can be used in a 
hundred ways in the household, and 
it often saves from $50.00 to $100.00 
on the first job. 


Keep a can of Smooth-On No. 1 
with your tool kit and some day 
when caught with a repair job you 
will thank yourself for your fore- 
thought. 


SMOOTH-ON MFG. CO. 


Dept. 58 
574 Communipaw Ave. Jersey City, N. J. 


Get Smooth-On No. 1 in 
7 oz, 1-lb. or 5-lb. tins at 
4 ‘nearest hardware store or if 
necessary direct from us. 


FREE 


a The booklet tells how to stop 
ia =not only water leaks in radiators, 
cracked water jackets and at 
loose hose connections, but also 
how to stop gas leaks from the 
tank, gasoline lines and exhaust 
system, and oil leaks at gaskets 
and at cracks in crank or gear 
case. It also tells how to make 
headlight posts, nuts, hub caps 
and bolts and grease cups stay 
light, and shows dozens of 
simple money saving Smooth-On 
repair jobs. Sent free if you 


return the coupon. 
Nem CEMENTS IRON 


Do it with SMOOTH'ON 


Se eee eee eee eaasaaaa = -_ =e 
SMOOTH-ON MFG. CO. Dept. 58, 

574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 









HOME .*AuTo ff 
REPAIRS 

















Write for 
FREE BOOK 
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Return this coupon for a 
FREE copy of Booklet 

















Knife R6393 
Price 3|-75 


Professional 
Knife for Carpenter 
and Mechanic » » » 


| « who have things to build, 
mend, and tinker with, will find 
this sturdy Remington pocket knife 
one of the most helpful tools you’ve 
ever owned. It has three blades of 
high grade tool steel, scientifically 
tempered and hardened...and shaped 
to suit the practical requirements 
of professional carpenters and me- 
chanics. All blades are sharp...hand- 
honed at the factory. 

It’s easy to carry this knife in a vest 
or trouser pocket. Once you use it, 
you'll never be without it. Your 
dealer will supply you, but if he is 
temporarily out of stock, send his 
name with the number and price, and 
you'll be served promptly. Address: 
Remington Cutlery Works, 944 
Barnum Avenue, Bridgeport, Conn. 


REMINGTON ARMS COMPANY, Inc. 


Originators of Kleanbore Ammunition 





Go to your dealer and ask him to show you 
The Remington Standard American 

















| ily it is loaded. The wall 


| or they are built up by glu- 





Dollar Pocket Knife 
’ 
emington, 
© 1931 R. A. Co. 4219 
Ideal for 


Short-Wave 
RADIO 


requiring Midget 
Condensers of finest 
quality. Hammar- 
lund Condensers, 
Chokes and coils are 
backed by 30 years 





HAMMARLUND 








of engineering ex- MFG. CO. 

perience. Write 424-438W. 33rdSt. 

Dept. PS-7 for Data. New York 
PRECISION ~- 

© PRODUCTS 


— 


screw passes through larger holes drilled 
in the ends of the triangular arms that 
support the cabinet. Washers should be 
placed between the arms and the cabinet 
to reduce the friction. 
Make the bracket strong 
enough to support the cab- 
inet no matter how heav- 


strip may be of 1-in. mate- 
rial, about 2 in. wide and 
26 in. long. The triangu- 
lar arms are cut from 1'%- 
in. stock, preferably maple, 
birch, or other hardwood; 


ing two 34- or 1-in. boards 
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View of the cabinet 
to show just how the 
pyramid top is made. 
Note that the upper 
arm of the bracket 
must be long enough 
to allow the corners 
of the case to clear. 
Washers are used 
between the brackets 
and the top and bot- 
tom of the case to 
reduce the friction. 


At right: The sup- 
porting bracket must 
be heavy, especially 
the arm at the bottom. 






Method of grooving 
the corner posts on 
a small circular saw. 





together. The lower arm, because 
it supports the weight of the 
assembly, is the larger, measuring 
4 in. at the base. The upper 
bracket has a base 2 in. wide. 
Both are 8% in. long. Fasten 
them to the wall strip with heavy 
screws. 

In mounting the medicine cab- 
inet, first fasten the bracket in 
place with heavy wood or lag 
screws. Then attach the cabinet 
proper, making the top and bot- 
tom screws just tight enough so 
that it will remain at any posi- 
tion without moving. 

The cabinet may be given the 
conventional white enamel finish 
or treated in any way to make it 
harmonize with the color scheme 
of the room. 




















SIMPLE NAME PLATE 
FOR SHIP MODELS 


8 hace: problem of painting the name 
plate on the sides of ship models 
often presents a serious problem to the 
amateur. This difficulty, however, can be 
avoided by the following method. 

The name is first neatly lettered with 
a fine pen on a piece of tracing cloth. By 
using tracing cloth, it is possible to trace 
the separate letters from some piece of 
printing having the style of letters desired. 
From this a blueprint is made by placing 
the tracing over a piece of sensitized paper, 
exposing it to the sun for the required 
number of minutes, and fixing the print 
in a fixing bath in order that it will not 
fade. Next, with a fine pen and India 
ink, the blue background is blocked out, 


leaving the letters white. The strip con- 
taining the name can then be glued to 
the hull and a coat of shellac applied. 

The same method can be used without 
having to ink in the background by mak- 
ing the print on a velox type of photo- 
graphic paper.—H. L. WHEELER. 





INSECT MOUNTING BOARD 


poe mounting insect collections, I have 
found a material which is even better 
than cork board. Go to a dealer in build- 
ing materials and buy a piece of one of 
the insulating boards now on the market. 
These are soft, and pins are easily stuck 
into them; also they are quite porous, 
and it is, therefore, easy to saturate them 
with poison to protect your collection from 
live insects —FRED CORNELIUS. 














@® This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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NEW LOW PRICES on 
GOODRICH 
FIRESTONE 


| MONTHS’ 
| SERVICE 


ft ‘ou too, can save 
; ceueem ¢ will iy y ith Dest 
supply you wi 
ity new y tubes "and standard make recon- 
icted tires at lowest prices. 


ti] NEW AMAZINGLY LOW PRICES 
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Good for You. 


ALUMINUM SOLDER 


You can now solder Aluminum, sheet or cast. 
Solder brass, copper, etc., to Aluminum. Money 
Back Guarantee. Manufacturers and repairmen 
demandit. State Distr. Wanted. Write Dept.F6 


PERFECTION MFG. CO. 
3534 Sunset Bivd. Los Angeles, Calif. 


EASY TO MAKE MONEY 


in your spare time by building these 
miniature models of 

Ships, Coaches or Spinning Wheels— 
We supply all parts, easy to put together 
with full instructions and diagrams. 
Ready market and steady demand from 
gift shops and others at a good profit— 
Send for FREE catalog— 


MINIATURE SHIP MODELS, INC. 
Dept. NA PERKASIE, Pa. 


Canadian office, 90 King St. W. Toronto 





























‘ Lifetime Guarantee 

All Sizes and Styles 

300,00 WITTE Engines In World-Wide Use 

saving owners labor and money. Use any cheap 

fuel. Magneto Equip’ Own one and have power 

for every purpose. end for Big Free Catalog. 
WITTE ENGINE WORKS 

222B Oakland Avenue, KANSAS CITY, MO. 


pf KK wt 


FORMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, 
Hunters, wild and Farm Aniesals. 222 Wonderful *‘True to Life 

Easy and inexpensive to make. I furnish ali necessary 
Send 6c Stamp — Diusteated Catalogue. 











models. 
material. 


Henry C. Schiercke, Ghent, New York 


Print Your Own 


Cards, Stationery, circulars, advertising etc. 





























| City and State 





BLUEPRINTS FOR YOUR 
HOME WORKSHOP 





O ASSIST you in your home workshop, 
Poputar ScieENcE MonrTHLY offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 


can be obtained for 2 


5 cents with the ex- 


ception of certain designs that require two 
or three sheets of blueprints and are accord- 
ingly 50 or 75 cents as noted below. The 


blueprints are each 15 


by 22 in. 


Popular Science Monthly, 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, I have 


underlined below, for which I inclose.. 


LOTT | RAT ee: cents. 


Airplane Models 


50.36-in. Rise-off- 
Ground Tractor 
69. Lindbergh’s Mono- 
plane (3-ft. fly- 
ing) 
82. 30-in. Single Stick 
86. 35-in. Twin Pusher 
87. 30-in. Seaplane 
89-9). Bremen (3-ft. 
flying), 50c 
102. Morris Seaplane 
104. Record Tractor 


Boats 
25. Sailing Outfit for 
Canoe 
128-129. 1134-ft. Out- 
board Racer, 50c 
131-132-133. Combina- 
tion Sailboat-Motor- 
boat (15 ft.) 


Furniture 


1. Sewing Table 
2. Smoking Cabinet 
5. Kitchen Cabinet 
11. Bench and Tilt 
Top Table 
13. Tea Wagon 
17. Cedar Chest 
18. Telephone Table 
and Stool 
19. Grandfather Clock 
20. Flat Top Desk 
21. Colonial Desk 
24. Gateleg Table 
31. Sewing Cabinets 
33. Dining Alcove 
36. Rush-Bottom Chair 
37. Simple Bookcase 
38. Sheraton Table 
39. Chest of Drawers 
49. Broom Cabinet 
60. Welsh Dresser 
68 Magazine- 
Rack Table 
70-71. Console Radio 
Cabinet, 50c 
77. Pier Cabinet and 
Wall Shelves 
78. Treasure Chests 
88. Modernistic Stand 
and Bookcase 
91. Folding Screens 
93. Modern Lamps 
100. Modernistic 
Book Ends, Book 
Shelf, Low Stand 
105. Tavern Table and 
Colonial Mirror 


Radio Sets 


103. One-Tube (battery 


operated 
42. Three-Stage Am- 


plifier 
43. Four-Tube (battery 
operated) 
54. Five-Tube(battery) 
55. Five-Tube Details 





109. Screen-Grid Set 
130. Full Electric Head- 
phone Set 


Ship and Coach 
Models 


44-45. Pirate Galley or 
Felucca, 50c 
46-47. Spanish Treasure 
Galleon, 50c 
48. 20-in. Racing Yacht 
51-52-52. Clipper— 
Sovereign of the 
Seas, 75c 
57-58-59. Constitution 
(Old tiIron- 
sides’’), 75c 
61-62. Viking, 50c 
63-64. 29-in. Toy Motor 
Boat, 50c 
74-75-76. Santa Maria 
(18-in. hull), 75c 
83-84-85. Mayflower 
(17%-in. hull), 75c 
92. Baltimore Clipper 
(8 in. long) 
94-95-96. Mississippi 
Steamboat, 75c 
106-107. 42-in. Racing 
Yacht, Sea 
Scout, 50c 
66.Ship Model 
Weather Vane 
108. Scenic Half-Model 
of Barque 
110-111-112. Schooner 
Bluenose, 75c 
115-116-117. Concord 
Stagecoach, 75c 
118-119- War, ares 
» aac 
121- 122" Chipper Ship in 
a Bottle, 50c 
123-124. Queen’s Sedan 
Chair, 50c 
125-126-127.U.S.Destroyer 
(31)2-in. hull), 75c 


Toys 
28. Pullman Play Table 
29. Tea Wagon, etc. 
56. Birds and Animals 
67. Lindbergh Plane 
72. Doll’s House 
73. Doll’s Furniture 
101. Fire ngine, 
Sprinkler, Truck, 
Tractor 
. Lathe, Drill Press, 
Saw, and Jointer 
. Airplane Cockpit 
with Controls 


Miscellaneous 


9. Arbor, Gate, Seats 
10. Porch Swing 

15. Workbench 
26. Crib and Play Pen 
30. Tool Cabinet, Bor- 

ing Gage, etc. 

34. Garden Trellises 
65. Six Block Puzzles 
134. Log Cabin (3 rms.) 


Price 25 cents each except where otherwise noted 


(Please print name and address very clearly) 
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First CHOICE 


of the 
Locker-room jury 


san won an overwhelming 
verdict of approval when first 
tried in locker rooms and Pullman 
cars little more than a year ago. 

Word flashed that this double- 
edge, double-service blade gave 
unequalled shaving comfort—and 
man-talk put it over. Shock- 
absorber construction, automatic 
machine manufacture—inventions 
of Henry J. Gaisman—makeProbak 
outstanding, prevent edge 


distortion and assure uniform 
quality. Buy Probak on our 
guarantee. 


$1 for 10, 50c for 5. 





For Gillette and 
Probak Razors 








BLADES 


T H E 
eR eckss 


M A D E 
GAISMAN 
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A stand such as this 
eliminates stooping. 


A CONVENIENT turntable stand for 
holding chairs and other small pieces of 
furniture to be repaired, painted, or var- 
nished can be made from an old piano stool 
of the revolving type. It is necessary 
merely to fasten to it a top 22 by 22 in. or 
larger made from any available boards. 
For my own work, which frequently 





A TURNTABLE FOR FURNITURE REPAIRS 


calls for the repair of rocking-chairs of 
various sizes, I have gone a step further 
and made an adjustable framework as 
shown in the illustration by using the 
wooden extension slides from a discarded 
table. These slides often can be obtained 
for a few cents from furniture repair men 
and are excellent for making heavy, adjust- 
able frames for various purposes in the 
home workshop. 

In this case, two slides are required, 
one combination to form each side of the 
frame. The ends of the frame are two 
pieces of wood 34 in. thick, 18 in. long, 
and the same width as the slides. These 
are nailed to the ends of the slides, one 
end of each to an outside slide and the 
other end to an inside slide. One outside 
and one inside slide are fastened to the top 
of the stool in an offcenter positicn so 
that when the slides are open the weight 
will be about the same on both sides and 
thus avoid tipping. 

This framework can be adjusted to suit 
any rocking-chair. When ordinary chairs 
or flat-bottomed articles have to be 
worked on, a plain board top is laid on the 
frame.—F. U. Jupp. 





To REPAIR a small leak in an otherwise 
usable garden hose, apply an ordinary 
rubber patch from an automobile tire 
repair outfit; then wind friction tape over 
the patch for additional strength.—J. S. 





MAKES LOCOMOTIVE MODEL FROM SCRAPS 


ONSTRUCTED chiefly of old cans 
and worn-out automobile and bicycle 
parts, this remarkably well-made working 
model of a locomotive was built by Glenn 
W. Harding, of Martinsville. Va. The 
specifications in brief are as follows: 
Height, 6 in. above rails; length, 31% in.; 
diameter of driving wheels, 2% in.; stroke, 
34 in.; bore, 16 in.; fuel, denatured alco- 
hol; steam pressure, 10 to 15 Ib.; weight, 
20 Ib. 
The ingenious way in which Mr. Hard- 


ing made use of odds and ends of materials 
is indicated by the list of parts which went 
into the construction of this model. The 
boiler was made of sheet copper taken 
from an old still, the boiler rivets from 
No. 14 copper wire, and the boiler flues 
from a copper gasoline line. The boiler 
is covered with %32-in. asbestos sheet pack- 
ing for insulation, which is held in place 
by a tin jacket cut from old coffee cans. 
The smoke box is an evaporated milk 
can having part of a shoe polish box sol- 
dered to the front, and a slot machine 
check fastened on this to simulate a num- 
ber plate. 

The cylinders were made from Ford 


Whee». 
Sea a 
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model-T wrist pin bushings; the stuffing 
boxes, safety valve, and filler caps from 
auto tire valve caps; the piston and valve 
rods from wire 
spokes; the water 
glass from a broken 
tea sipper; the 
steam dome from 
an old tricycle bell; 
and the sand dome 
from a hub cap 
pressed oval, with 














Glenn W. Hard- 
ing and his work- 
ing model of a 
locomotive made 
from odd parts. 


two washers soldered on top to represent 
covers. The driving rods were developed 
from fender braces taken from an old 
discarded bicycle. 

The small wheels were made from auto- 
mobile bearings, which were melted and 
repoured. The driving wheels were taken 
from a toy electric locomotive. A brass 
windshield adjusting nut provided the 
material for making the bell. 

The engine and tender frame were built 
up from % by Me in. strap iron of the kind 
which comes around packing cases. The 
tender, cab, pilot, and the like were fab- 
ricated from galvanized iron picked out 
of scrap materials. 











——__, 


Coming—Artticles on 
Model Railroads 


So GREAT and varied was the response 
to the model railroad announcement 
which appeared in the May issue that 
it has been a difficult task to deter- 
mine what type of article will meet 
the requirements of the largest num- 
ber of readers. Each letter has been 
given consideration, however, and ar- 
rangements are now being made to 
publish genuinely helpful articles on 
this phase of model construction. 
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A TIMESAVING METHOD 
OF DRAWING ANGLES 


HEN it is necessary to lay out angles 

accurately on a small drawing board 
without the use of a T-square, as often 
happens in the course of mathematical 
work and various types of designing, a 
convenient and timesaving method is to 
mount a protractor on the board by means 
of two thumb tacks as illustrated and use 
one or two draftsman’s triangles in con- 
junction with it. 

Set the protractor on the base line of 
the diagram or drawing, push in the 
thumb tacks where indicated, and set the 
triangle OCD with the side OD coincident 
with the base line. Mark a dash at B. 
Then, to lay out an angle of 20°, for exam- 
ple, slide the protractor around through 
the desired angle (from A to B), and 
angle COE will equal angle AOB. It is 
obvious that the triangle may be moved 
to any point along FD, and another tri- 
angle can be used with it to obtain any 
angle desired. This simple kink has saved 
the writer considerable time on numerous 
occasions.—GEOoRGE W, MITCHELL. 

















Thumb tacks serve as supports for the pro- 
tractor, allowing it to be shifted quickly. 


SAWED-OFF CARD TABLE 
FOR BEACH PARTIES 


OR most convenient bit of equipment 
for beach parties, and one that 
always elicits favorable comment from 
observers, is nothing more than a card 
table with the legs sawed off to a length 
of 12 or 15 in. When these are forced 
firmly into the sand, the table stands 
securely, and those seated around it find 
it a convenient height for meals, games, 
and books.—J. G. Hutton. 
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Save Time, Money & Labor 
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balancing qualities _ a “Delta” Band Saw has pendable quality of materials, for which 
— .} man usi eatures. t = ta” t t . i 
™ §0. Hammers of y * ~ = =. Provided with s ial ex- year there are many new units and fea- 
J this type are so é ign tra-safe guard. Furnished tures that will be of intense interest 
wail designed that , with or without stand. to all those who work with wood. 
there is usually WRITE Gasoline Engine or Electric Motor 
le r ba @he®? eae Delta tools are now built to operate conveniently with either 
Ss just enough han- electric motors or gas engines. You can enjoy using modern time- 
ird dle to balance the “. r saving tools even though you have no electric power. 
. apene® 10* Day Trial—Easy Terms 
en Pe for Weight of the head | Combina- 1 preg - 
al simple plumb bob for : * ss + tion Jointer and Cir- Send coupon today for free illustrated literature describing the 
“a work around the house. —J. A. NAUER. | cular Saw. Each unit new 1931 ‘‘Delta”’ line. Also details of 10-Day Trial Offer and 
a f can be secured with Easy Payment Plan. 
to oe F Attachment eenarateieee et i DELTA SPECIALTY COMPANY, Division of Delta Mfg. Co. 
Furnished with or without motor, 3775 North Holton St., Dept. B-731, Milwaukee, Wis. 
ns STRONG DOWELED JOINTS 
Se FOR CABINET DOORS A definite program for getting ahead 
n- financially will be found on 
UPBOARD and cabinet doors can be page four of this issue. 
of assembled quickly by means of the 
le unusual type of doweled joint illustrated. a 
le I believe these joints are stronger than 
nt the mortise and tenon or the ordinary 
B. method of doweling. E] 
1- The four members of the frame are FY 
th | grooved to receive the panel, and short 
id | tenons are cut on the top and bottom ¢ ; 
is rails to fit into the grooves of the stiles ? 
d or side rails. Then the door is glued, 











EMERGENCY PLUMB BOB 
IS WELL BALANCED 


MACHINIST’S ball pein hammer 

forms a practical substitute for a 
plumb bob. All that is necessary is to 
insert a screw eye 
in the end of the 
handle and attach 
the plumb line to 
this eye. 

Strange as it 
may seem, this tool 
has some of the 
characteristics of a 
mercury filled bob 
in so far as self- 








squared, and clamped. While it is still 
clamped, holes are bored diagonally 
across the corners as indicated to receive 
long dowels which are glued in place. 
The clamps may be removed immediately, 
which is an advantage if a number of 
doors are being made or the clamps are 
needed for other work. 

This method of dowelling is not con- 
fined to new doors. For example, it makes 
a strong and simple repair for an old door 
or any type of framework that shows 
signs of coming apart—Howarp Dick. 














(GLUED 1N) 


‘ 
LARGE SIZE DOWELS 


When used on cupboard doors, the dowels are 
visible only on the top and bottom edges. 


AFTER losing several photographic nega- 
tives, I evolved the plan of placing 
the negatives under the corresponding 
prints in my album. The negatives fit 
under the same decorative corners or in 
the same slits which hold the prints. Be- 
sides keeping the negatives handy, such a 









DELTA Motor-Driven 
Woodworking Tools 


Gearaet he x 
~)-%, 
Wh 
De Luxe Workshop 


F . a 


4 





“Delta” 
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Lathe, 




























DeLuxe 
, Workshop—the 
last word in 
motor - driven 
workshops. In- 
cludes a 4-speed 
Band 
Saw, Circular 
Saw, and Jointer. 


For farm or home these modern motor- 
driven tools quickly pay for themselves 
in time and labor saved. They enable you 
to build, without the usual tiresome hand 
labor, important equipment, furniture, 
gifts, toys, to make repairs, improve your 
home . . . in a fraction of the time re- 
guired with hand tools. 


--+for Profit-:-- 
or Pleasure 


Practical Machines 


At Moderate Prices 


Now are available at astonishingly 
low price levels a complete series of 
compact, rugged woodworking ma- 
chines incorporating numerous ex- 
clusive constructional featurés. Each 
unit embodies the practical, efficient de- 
sign, the careful workmanship, the de- 

















































scheme protects them.—LESTER PERTLE. 












The worst-looking 
hands cant stay 
that way more 
than 538 seconds 
when Lava 
Soaps creamy, 
pumice-filled 
lather tackles 
the dirt and 
grease on them. 


Yoorys, the Gua Sony 
Maw 





A Procter & Gamble 
Product 














Double-dense lather 
soothes as you shave 


1G news, men! Forget those painful 

tender spots that hurt when you shave! 
Now this heavy, soothing lather gives you 
the easiest, quickest shave ever. 


Feel the difference 


Lather with Lifebuoy Shaving Cream. 
Shave as you always do. Note how the 
razor gently eases its way over tender 
spots. See how the stubbiest whiskers 
come off clean without pull, scrape or burn 
—how smooth, aainalk well-shaved your 
face feels after. That’s because Lifebuoy’s 
antiseptic lather soothes, lubricates, pro- 
tects. Get the big red tube of Lifebuoy 





Shaving Cream at your druggist’s. Or 
send for a free trial tube —to Lever 
Brothers Co., Dept. H-7, Cambridge, Mass. 
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New Model WE NOW GROW OUR OWN RUBBER 
(Continued from page 19) 
| South Bend Lathes | B 
| Once the seeds had sprouted, the guayule each a microscopic ball of rubber. From al 
On Easy Payments grew rapidly. Accustomed to shift for itself | knowledge of the behavior of colloids, they } 
| | in its barren native habitat, the hardy shrub predicted that these tiny bits of rubber could ti 
fell prey to blights and diseases when grown _ be squeezed together into large grains which rt 
in the rich soil of the farm. Dr. McCallum could be separated from the woody fibers of mg 
had to learn how to get the soil into just the plant. one! 
the right physical condition to develop in This discovery has provided a basis for the IDE 
the plant strong disease-resisting qualities. production of guayule rubber without the | 
At once he was harassed by another prob- application of costly chemicals and compli- pian 
lem. By irrigation, he could hasten the cated processes, and has helped to make 
growth of the guayule and bring a large possible the complete mechanization of rub- 
__ nes spreading shrub to maturity in a short time; ber manufacture. 
> ; but as the luxuriance of growth increased, f 
SS the rubber content fell off to the vanishing N THE California guayule plantation 
| ener yo weight 326 | point. A four-year-old range shrub yielded where the Mexican weed is being cul- _ 
lbs. Price with counter- | about fifteen percent of its dry weight in tivated on a huge scale, machines perform UA 
shaft and $750 | rubber, but the irrigated plant gave only every operation from planting the tiny wm 
po, eee per mo. | {Our percent. shrubs, six rows at a time, to gathering the { 
, mature bushes, extracting their rubber con- — 
New Model South Bend Precision Lathes have import- ANY range bushes five years old weighed tent, and compressing the finished product 
ant features and improvements which make them the | | only one pound, but contained a large into sheets and slabs for shipment. 


outstanding lathe values in the world. Used by U.S. | 
| aa eg ae state and municipal departments, such 
eading industries as General Electric, RCA-Victor, 
















amount of rubber. Dr. McCallum’s culti- 
vated guayule weighed as much as twenty 


Devices much like vacuum cleaners suck 
up seeds for planting in the twenty-five-acre 











Eastman, General Motors, and hundreds more. pounds, but contained almost no rubber. nursery, where the guayule bushes are started 
But he was not to be baffled by the plant’s under the supervision of experts. Tractor- 
eccentricities. In 1913 and 1914 he set out, drawn mulchers prepare the top soil, making & 
in southern California, over a million plants ready for the mechanical seeder which next 
grown from mixed seed from Mexico. Later passes over the beds, scattering the minute Parts fo 
a much larger number of plants was grown _ grains, so small that 28,000 of them weigh b 
in Arizona. These myriad shrubs were cata- less than an ounce. BLA 
logued and card-indexed, classified, selected, When water is needed, overhead sprinklers 89 Cor! 
and reclassified. Out of this enormous num-_ cast a gentle spray over the seedling plots. == 
. ber of specimens, only ten strains were By transplanting timé, the tiny shrubs have : 
poe ge er ll bench | Chosen as commercial producers. large, strong roots. A mechanical cutter clips | 
lathe, weight 275 lbs. Meanwhile, new difficulties arose. In the their tops. Next comes a machine that digs 
Price with countershaft | nursery, the young plants throve, but when _ the plants up bodily. Another machine sorts = 
and eq"'P* $9 @Q@ | transplanted to the field they refused to take and boxes them, 5,000 to the bunch. ee 
$20 down; $7 monthty root again. When the guayule has reached an age of —_ 
, More analysis, more research. Study by four years or more, power-driven plows strip | Eyes. Lad 
SEND NOW the botanists at length revealed that, while the bushes bodily from the ground and stack | Wheels 
FOR THESE BOOKS the young guayule has a long, deep tap-root, them in piles. Mechanical beaters flail the | 
Catalon No. 921A, 106 pages, iiusteet with almost no branches, it later develops a_ dirt from the roots, and the plants are | B 
ing, daathing Saal tes $6 elas branching root system that enables it to allowed to dry out. Then harvester machines 
and types of South Bend Precision take advantage of the short, infrequent pick them up, chop them to shreds, and blow | y 
Lathes for use in Lo gaeny — showers of its native region. The plant the bits into trailing trucks. 
wabingi pie, Geasthonanenenh secretes most of its rubber during the dry —_In_the mill, automatic elevators, endless | — 
“How to Run a Lathe,” 160 pages, season, when it lies almost dormant, little distributing belts, and revolving screw con- | Now! Ho 
300 illustrations; shows how to handle being stored up during the growing period. veyors carry the chopped guayule through a | ane hom 
400 different lathe jobs. Price postpaid By patient, intensive culture, Dr. McCallum _ series of crusher rollers that gradually reduce Non ao 
SESH, Cs a a any sé finally developed a plant whose period of it to a pulp. Water helps to break down = pt 
strong root development coincided with the the fibers of the wood. In great wooden rabbeting 
@ UT H B E N ae transplanting season, so that this work could — tubs half the height of the factory building, a 
be done by machines, without injury to the _ the pulp is held until most of the waterlogged | 3s. 


LATHE WORKS 


848 E. Madison St., South Bend, Indiana 
Lathe Builders for 25 Years - $0,000 South Bend Lathes in Use 


| 








Make Beautiful wor« 


Furniture at !/10 


Our Illustrated 

Catalog Prices STORE 
Hundreds of Items COST 
Domestic, Foreign, Lumber 
—Burl, Crotch, Diamond 
Matched Veneers—lInlay 
Woods, Bandings—Many 
Styles Carved Turned, Fluted 
and Twisted Legs—Cabinet 
Hardware—Tools, Machinery 
and Supplies. 


ie eee, Oph ¢ 
Each 


and SANDED Legs 






stamps tocover Inlay bandings 15¢e a yard up. 

® nd 90 different woods, 4%” x 2%” 

x5”. Beautiful assortment, all 

labeled, onlly..................0+ . 

CRAFTSMAN WOOD SERVICE COMPANY 
We Ship All Over The World 

7354 Vincennes Ave. Chicago, Ill. 











roots. 

In twenty years of research, Dr. McCal- 
lum has wrought marvelous changes in the 
wild Mexican shrub, completely domesticat- 
ing it and at the same time raising its rub- 
ber content amazingly. Some _ specimens 
grown in the nursery have yielded as high 
as forty-five percent of their weight in pure 
rubber. The undesired resins, which Nature 
supplied to the guayule plant as a sort of 
dressing to heal its wounds, are reduced as 
much as forty percent by simple dessication 
of the plant before it is milled. 


HE vulcanized rubber has a softness of 

texture not found in the rubber of the 
tropics, yet specimens have been obtained 
with a tensile strength of 4,000 pounds per 
square inch. The improved strain produces 
in two years as much rubber as was stored 
by the wild plant in four. Dr. McCallum 
is now learning how to harvest the shrub 
at the fourth vear and to get the guayule’s 
big root system to resprout, making possible 
several repeat crops at two- or three-year 
intervals. 

While he has been engaged in this revolu- 
tionary experimentation, chemists, peering 
through high-powered microscopes, analyzed 
the juices of the guayule bush and class- 
ified them as a “colloid” substance—that is, 
a suspension of countless minute particles, 


wood has settled to the bottom. Then it is 
run off into hydraulic chambers, where steam 
and pressure together waterlog the cork par- 


ticles of bark, which sink to the bottom, | 


while the rubber floats to the top. 


KIMMED off, scrubbed by rubber-coated 

lead pellets the size of golf balls, squeezed 
through wringers, and dried in vacuum 
chambers that remove all but one percent of 
the water, the minute’ rubber grains are 
ready to be blocked into slabs. A_ hot 
press, exerting a pressure of 2,000 pounds to 
the square inch, does the rest, and the fin- 
ished rectangular cubes are packed into pine 
boxes for shipment. 

The successful production of rubber on 
American soil may prevent another world 
monopoly such as that which a few years 
ago forced the price of rubber to almost 
prohibitive heights. At the present record 
low price of crude rubber, no operators can 
hope to make money; but officials of the 
American Rubber Producers, Inc., under 
whose direction the Salinas plant is run, 
expect to make a reasonable profit when a 
normal market exists. 

If the deadly blight which is the scourge 
of the hevea tree should sweep through the 
tropical plantations as it has already done 
in Brazil, guayule rubber might avert a ser- 
ious world-wide rubber famine. 








(® This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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the IDEAL 


All balsawood (not cardboard) with many 
features of expensive models. Easy, quick 
construction ;everythingready to put togeth- 
er: weighs 1 oz. complete. Flies like a big 
one! Get one now and have some real funi Postpaid 
Send 5c for Big Catalog of NewMod eis. 

IDEAL AEROPLANE & SUPPLY COMPANY, Inc. 
28 West 19th Street, New York City 


HONE 


MAKE BIG PROFITS == 
The ELECTRIC CARPENTER 


enables you to make screens, sash, 
porch enclosures, furniture, trellises, 
repairs. A complete planing mill, 
7 Saw Table, Jointer, Lathe, Mortiser, 
MACHINES Shaper, Sander, Band Saw. Stop look- 
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WE GOT OUR FACE 
FROM A FISH 


(Continued from page 24) 


Packards that sprang from them. Do you 
see now how it is possible that the shark, in 
a manner of speaking, could develop into 
man and stay with us at the same time? 

Mr. Mok: I sce that it could happen, but 
not how it happened. To come back to the 
face: how did it develop from the hideous 
mask of the shark into the human counte- 
nance? 


D*: Grecory: To understand that, you 





must first realize that every feature of | 


the fish’s face is adapted for helping the fish 
make its living in the water. 

Mr, Mok: In what way? 

Dr. Grecory: In three ways. First of all, 
it is streamlined so that it creates a minimum 
of turbulence in the water and a maximum 
of ease in slipping through it. Secondly, it is 
slippery. 

Mr. Mox: What makes a fish slippery ? 

Dr. Grecory: It is covered with a lubri- 
cant. This is a mucus, or slime, which the 
fish itself manufactures. The purpose of 
this jellylike stuff is to dissolve the tiny 
parasite water plants and animals that other- 
wise would fasten themselves onto the fish’s 
body, like barnacles to the bottom of a ship, 
and hinder its movements. We owe our own 
skin, including that on the face, to the inner 
layers of the fish’s skin. 

Mr. Mok: A good thing we picked the 
inner ones, or we would be covered with 
scales. 

Dr. Grecory: There was nothing else for 
us to pick, as you put it, for the fishes grad- 
ually lost the outer layers of their skin, 
including the scales, when they crawled out 
of the water and became land-living animals. 

Mr. Mox: You have mentioned two of 
the features that helped the fishes to make 
their living in the water. What is the third ? 

Dr. Grecory: The third is very important. 
It is their elaborate system of gills, supported 
by beautifully jointed arches and _ levers. 
This enables the fishes to breathe in the 
water. 

Mr. Mok: I know. But where is the con- 
nection with human beings? We don’t live 
in the water, and don’t need gills. We 
breathe through lungs. 

Dr. Grecory: Here is the connection: In 
our own heads, a part of the remains of this 
gill system forms the larynx, the box on 
which our vocal chords are stretched. 
Another remnant of it is our thyroid. This 
is the gland, located right under the Adam’s 
apple, which makes one of the chemicals 
that regulate our growth. Still other rem- 
nants of the gill machinery are our tonsils, 
and the glands that make the saliva. The 
larynx, or voice box, is derived from one of 
the fish’s gill arches. The thyroid, the ton- 
sils, and the salivary glands were originally 
the pockets of inner skin that form the fish’s 
gills. 

Mr. Mok: Can you prove all this? 


rR. Grecory: Certainly. The proof is this: 

An unborn baby, in the fourth week of 
its development, has no larynx, no thyroid, 
no tonsils, and no salivary glands. Instead, it 
actually has gill pockets and gill arches, like 
a fish. 

Mr. Mox: What becomes of them? 

Dr. Grecory: The gill pockets become the 
child’s thyroid, his tonsils, and his salivary 
glands. The gill! arches develop into his 
larynx; the inner, gristly core of the jaws; 
and the little bones of the middle ear—that 
is, the part of the ear that transmits sound 
waves from the outer shell to the inner ear. 
As a matter of fact, the unborn baby, in its 
various stages, offers a very much condensed 
and blurred record(Continued on page 122) 
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WE GOT OUR FACE | 
FROM A FISH | 


(Continued from page 121) 


of man’s development from the earliest forms. 
It has,.-in- turn, characteristics of a one- 
celled creature, a worm, a fish, an amphib- 
ian, a lizard, a hairy mammal, a creature 
with short legs like an ape, and, finally, a 
man. 

Mr. Mok: Why is the record blurred ? 

Dr. GreGorY: Because the unborn baby, 
in each of these stages, resembles the unborn 
young of the various animal types, and not 
the adults. If it resembled the adults, the 
record would be much clearer. 

Mr. Mok: Is there any other evidence of 
our fish ancestry ? | 


Ly: GreGorY: Plenty. In an adult, the 
heart is separated from the head by the 
neck. The four-week unborn baby has no 
neck. Its heart is located right behind the | 
“gills,” as it is in a fish. Another piece of 
evidence is that we have the remains of a 
double skull. 

Mr. Mok: You mean one head inside the 
other ? 

Dr. Grecory: Yes, but not all the way. 
Many of the early fishes had a double brain 
box. The main purpose of the inner box 
was to protect the brain and the nervous 
parts. The outer shell served as a shield 
against the water and as a base for the 
muscles. This is still true in many fishes and 
in some of the lower animals, such as lizards, 

Mr. Mok: How about us? 

Dr. Grecory: In us (and in the other 
mammals) the top of the old inner roof has 
thinned out and is now represented by a 
membrane, or thin skin, which is the outer- 
most of the three membranes that protect 
the brain. The base, or floor, of the brain 
case still is double, and so are the lower 
parts of the sides of the box, directly inward 
from the ears. 

Mr. Mok: Where did we get our teeth? 
Did we inherit them, too, from a fish? 

Dr. Grecory: We surely did. Every time 
your best girl flashes you one of her pretty 
smiles, she displays a legacy from the shark. 

Mr. Mok: Our old friend, the shark, 
again! 

Dr. Grecory: We cannot get away from 
him. He is the ground plan, remember. 
Now, this shark was a gangster of the worst 
kind; a robber and a murderer. Naturally, 
he had thousands of enemies. To protect 
himself, he wore a coat of mail. In other 
words, he was covered with teeth from snout 
to tail. 

Mr. 
body ? 


Mok: Real teeth over the entire 


1D" Grecory: They were real enough, 
though most of them were small. They 
were tiny, flat scales with sharp points, called 
skin denticles. In the skin around the shark’s 
mouth, they became larger and gave rise to 
the teeth. 

Mr. Mok: Then the teeth are originally a 
product of the skin? 

Dr. Grecory: Right. They were really 
enlarged skin denticles. In the beginning, 
teeth had no sockets. The shark still hasn't 
any. Its teeth grow right out of the skin 
inside its mouth. This skin is rolled around 
over the edge of the jaws onto the inside of | 
the mouth. The shark has practically an 
unlimited supply of teeth; the tooth-bearing 
part of its skin keeps on growing them. 
When some break off in front, others swing 
up from the rear, like reserves. The shark 
probably continues to grow them as long as 
it lives. In the primitive shark, the teeth 
were merely piercers to grasp and help kill 
its prey. 

Mr. Mok: It is hard to realize that these | 
murderous prongs (Continued on page 123) | 
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WE GOT OUR FACE 
FROM A FISH 


(Continued from page 122) 


developed into our teeth. How did it happen? 

Dr. Grecory: In later fishes, especially the 
air-breathing ones, certain parts of the skin 
that covered the jaws both on the inside and 
the outside produced bony plates. Bone, 
you know, is in a sense nothing but hardened 
skin. To these bony plates the teeth became 
attached. Later still, the teeth gradually 
sank into sockets in the bones. 


M* Mok: As I understand it, everything 
1 you have told me so far about the face 
covers its development from the fish’s orig- 
inal food trap. 

Dr. Grecory: That is right. 

Mr. Mok: What of the face as an instru- 
ment board? Where, for example, did we 
get the nose? 

Dr. Grecory: Sorry, but I will have to go 
back to the shark again. 

Mr. Mok: I am used to it by now. 

Dr. Grecory: The shark had simply two 
open pockets, one on each side of its face. 
They contained a membrane folded some- 
what in the shape of a rosette. These mem- 
branes were sensitive to odors in the water, 
especially that of dead fish. That was the 
humble start of the feature that is mainly 
responsible for the beauty of the face of 
man, and the beginning of the organ that 
makes him delight in the fragrance of the 
rose and of the frying breakfast bacon. The 
openings of the shark’s nose were on opposite 
sides of the face because they presumably 
acted as guides in the creature’s steering. 

Mr. Mox: How would the fact that they 
were on opposite sides help it in steering? 

Dr. Grecory: Because by turning so that 
it gets a whiff in both nostrils, it_ makes 
straight for the source of the smell. That 
is one of the reasons that three of our sense 
organs—the eyes, the nostrils, and the ears— 
are arranged in pairs. AsI said before, they 
are the receiving parts of instruments of 
precision. These instruments are really range 
finders. Because the receivers are arranged 
in pairs, they get equal impulses only when 
the source is directly in front of them. The 
same principle forms the basis of the seismo- 
graph, the apparatus used to detect the 
direction of an earthquake, and of several 
other instruments of precision. 

Mr. Mok: But we have our nostrils close 
together. 

Dr. Grecory: That started with the mam- 
mals. The reason probably was that the 
eyes superseded the nose as range finders. 

Mr. Mox: How did the development come 
about ? 

Dr. Grecory: Between its two rather dis- 
tant nostrils, the shark has a bridge of gristle 
covered with skin, which completes its 
streamline contour. This is its snout. The 
roof of this snout, or false face, corresponds 
to the bridge of the human nose. 

Mr. Mok: Where did we get the rest ? 


R. GREGORY: Just a moment. The later 

fishes had a pair of bony lids instead of 
the shark’s gristle-bridge. In the mammals, 
these nasal bones extend nearly to the front 
end of the snout. When you get home, take 
a good look at the face of your dog, and 
you will see that this is so. 

Mr. Mox: But where did the tip of the 
nose come from? 

Dr. Grecory: I am coming to that now. 
In the manlike apes, the nasal bones have 
become shortened in front. The tip of the 
nose has begun to form but it is not yet 
much raised beyond the surface of the face. 
The wings of the nose are large. As the lips 
and the sides of the nose drew backward, 
the tip grew forward and downward. How 
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much it grows (Continued on page 124) 
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downward and forward_ determines what 
kind of nose you are going to have—Greek, 
Roman, or plain pug. 

Mr. Mok: In the beginning of our talk, 
you said that we used our faces to catch 
mates. It would appear to me that the 
shape of the nose had a good deal to do 
with that? 

Dr. Grecory: I would not be surprised. 
But styles in noses, like everything else, 
change at different times and in different 
places. Every Australian bushman village 
may have its own John Barrymore. I believe 
that our own ancestors of glacier times had 
faces that were shaped much like those of 
the Australian bushmen. 

Mr. Mox: And what of the lips? 

Dr. Grecory: Our remote ancestors, from 
the air-breathing, lobe-finned fishes to 
the primitive reptiles, had only a bony mask 
over their faces. This was covered with 
tough skin, such as the alligator has today. 

Mr. Mok: Please don’t tell me that I 
owe part of my face to a crocodile! 

Dr. Grecory: You do. The reptiles are the 
inventors of the beginnings of the machinery 
that gives your face its expression. You 
see,.all the reptiles have a circular band, a 
muffler you might say, of muscles around 
their throats. These muscles are under the 
control of the so-called facial nerve. 





Mr. Mox: You don’t mean to say that an 
alligator expresses its feelings with its neck? 

Dr. Grecory: Of course not. Expression 
came much later. In the early mammals, 
this muffler of muscles has grown forward 
over the face and around the eyes, but it has 
not vet reached the place of the future lips. 
As these muscles grew forward, they dragged 
along with them the branchings of the con- 
trolling nerve, which spread over the face 
like a vine. 

Mr. Mox: When did the lips appear? 

Dr. Grecory: In the regular mammals, 
such as the horse, the cow, and the dog. 
This system of muscles and nerve branches 
reaches a high development in the manlike 
apes. They are known as the mimetic, or 
actors’, muscles, because they are the “tools” 
of the theatrical profession. In all mammals 
the mimetic muscles and their nerves also 
extend upward around the ears and scalp. 
Every one knows how easily animals can 
move their ears. Among us mortals, only a 
few gifted individuals have inherited that 
talent. 

Mr. Mok: Did we invent the smile? 

Dr. Grecory: No. The great apes laugh, 
grin, and smile, but their “smile” may mean 
anger. When they raise their upper lip so 
that they expose their canine teeth, they are 
angry. Otherwise, it means laughter. As 
for the “smiles” on the faces of cats and 
dogs, I suspect that they do not exist, except 
in cartoons. 

Mr. Mok: Do the apes kiss? 


ID" Grecory: Not exactly. The mother 
chimpanzee bends over her baby and 
touches it with the tip of her lower lip. But it 
is not a completed kiss. The apes use their 
lips as touch organs to explore things, espe- 
cially things to eat, and as a funnel through 
which they suck fruit juices. 

Mr. Mox: Where did we get our ears? 

Dr. Grecory: The external ear openings 
appeared first in the lizards. The outward 
ear is simply a resonator, or tube, to catch 
sound vibrations. The lower mammals were 
the first animals that had it. In the begin- 
ning, it was just a fold of skin, supported by 
gristle. In the higher mammals, it was seized 
hold of by the mimetic muscles, so that these 
animals can move their ears in almost any 





direction. The ear shells of certain apes are 


so much like ours that you can scarcely 
distinguish them. 

Mr. Mok: And the eyes? 

Dr. GreGory: This time I have to go 
back further than the shark. The first little 
wormlike creatures had eyes of a sort. They 
were merely spots of pigment, sensitive to 
light, that enabled their owners to distinguish 
between light and darkness. Like teeth, the 
eyes are originally a product of the skin. In 
the primitive sea creatures, they may occur 
in almost any place on the surface of the 
body, and sometimes in great numbers. The 
fishes were the first to have eyes somewhat 
like ours. 

Mr. Mox: How do they differ? 


D: Grecory: Their eyes consist of the 
same three main parts as ours—the lens; 
the cornea, which is the horny, transparent 
skin in front of the eyeball and pupil; and 
the retina, which receives the images, like the 
film in a camera. But in the early fishes’ 
eyes, the cornea is flat as a protection against 
the water and also because a bulging eve 


would interfere with swift movement by 
increasing the resistance. The principal 


difference, however, is that their eyes point 
forward and outward. The eyes of all lower 
animals do. Ours point forward but not 
outward. 

Mr. Mok: What is the effect of this shift 
in position ? 

Dr. Grecory: It gives us our bifocal, 
stereoscopic vision. 

Mr. Mok: Have we a monopoly on that ? 

Dr. Grecory: Oh, no, the early monkeys 
began the invention. A few other animals, 
such as the cat and the owl, had a try at it, 
but it was not very successful. 

Mr. Mox: Where did our eyelids come 
from? 

Dr. Grecory: The eyelid began as a skin 
over the eyes of the fishes, but it did not 
become a sensitive, movable eyelid until the 
mammals appeared. The shark has a hori- 
zontal eyelid which is drawn across the eye 
like a shutter. You still carry a remnant of 
it around with vou. 

Mr. Mok: What is that? 

Dr. Grecory: The little red spot in the 
corner of your eye. 

Mr. Mok: Do animals cry as we do? 


D* Grecory: You mean weeping, don’t 
you? The tear ducts and their glands 
made their first appearance in the land-living 
animals and were developed fully by the 
mammals. Essentially, it is a lubricating 
apparatus to keep the eye moist and clean. 
But the animals do not weep as we do. 

Mr. Mok: I suppose that finishes the fea- 
tures of the face? 

Dr. Grecory: Yes, that covers the face 
of a man pretty well, unless he has a full set 
of whiskers. If he has, he got it from the 
mammals, as he did his hair, his eyebrows, 
and his eyelashes. But don’t forget that a 
face, whether it is bearded or clean-shaven, 
handsome or homely, is only one “exhibit” 
in a museum. 

Mr. Mox: A museum ? 

Dr. Grecory: Yes, man is a museum. I 
will explain that to you in our next talk. 


EXT MONTH: Dr. Gregory will show 

that the human body is a museum. 
In tracing and explaining its part-by-part 
development through the ages, he will take 
up the fascinating question of Man’s descent 
from the apes, and will offer indisputable 
proof of our monkey ancestry. It will be an 
outstanding installment in this gripping series, 
which is to be continued by Dr. Gregory 
and other world-famed scientists. 
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GUS GIVES YOU FACTS 
ABOUT CAR BEARINGS 
(Continued from page 78) 


you didn’t want to hear a squeak and smell 
a hot bearing! That old system was the 
grandpa of all the centralized lubricating 
systems they use today.” 

“Even if ball bearings don’t seem practical 
for crank shafts,” Joe suggested, “there 
ought to be some way to get around all 





a” 
a 


that scraping.” 

“Get around it!” echoed Gus. “Why in 
another few years scraping bearings will be 
a lost art even in the finest auto repair shops. 
That motor is a few years old, as you know. 
Lots of cars are built today so that you 
couldn’t scrape the bearings if you wanted 
to. The idea is to machine the halves of 
the bearing shell so accurately that you can 
simply slip in new bearings. 


OU have no idea how much time and 
development is going into that bearing 
problem. Do you know that some of the 


makers are going so far as to finish the 
bearing surfaces of connecting rod big ends 
with a cutting tool made out of genuine 
diamond? The result is a surface that is 
true round, of exactly the right diameter 
down to less than the hair out of that fly’s 
eyebrow you mentioned and with a surface 
as smooth as glass. When you stop to think 
that many of the cars now have lapped 
crank shaft journals, you can see we are get- 
ting bearings, even in popular priced cars, 
that are better than the most expensive cars 
had a few years ago.” 

“What is a lapped bearing?” Joe inquired. 
“I know what a lap joint is—one that’s 
laid one edge over the other—but how do 
you lap a bearing?” 

Gus reached for his vacuum bottle of 
coffee. “Lapping a bearing,” he explained, 
“merely means polishing it with a fine abra- 
sive to give even a smoother surface than 
grinding. It used to be an expensive process 
but now they have machines that will lap 
all the journals on a crank shaft at the same 
time, using crocus cloth or something 
similar. 2 

“T still don’t see why it makes so much 
difference whether the bearing is absolutely 
smooth or not,” said Joe. 

“That's because you don’t understand how 
oil works in a bearing,” Gus stated. “Oil has 
two qualities that really count in lubrication. 
One is its ability to stick to steel and form 
a coating that the steel can ride on. The 
other is the amount of friction the oil par- 
ticles develop when they slide over each 
other. They call that viscosity, or thickness. 

“The two features are related because a 
thin oil generally doesn’t stick to the steel 
quite as well and being thin the pressure 
squashes it out of the bearing—if it’s too 
high for that oil. You notice that most of 
the good brands of oil are marked with num- 
bers now. Those numbers really tell how 
thick an oil is, both cold and hot. 


EOPLE are beginning to call for oil by 
number instead of asking for light, 
medium, or heavy. That’s a good sign, 
because all oils marked S. A. E. 30, for 
example, are of the right thickness fora 
motor that uses that thickness of oil. 
“When you get the right oil into a bear- 
ing,” Gus went on, “it forms the proper 
coating and the bearing works right. If 
the oil is too heavy it may not get in or if 
it does, the body of the oil will caase more 
friction moving the particles over each other. 
On the other hand if the motor maker speci- 
fies S. A. E. 40 oil for summer and you use 
S. A. E. 20, the oil will get so thin when it 
gets hot that the pressure may force it out 
of the bearing. When that happens, the 
steel rubs on the bearing metal itself and 
that’s the end of the bearing.” 
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POPULAR SCIENCE MONTHLY 


Anyone Can Fly a Blimp 


collapse were it not for the twelve balsa 
wood braces that radiate from the nose 
backward. In fact, the bag does wrinkle a 
bit at the rear end of the braces when we're 
fiying fast.” 

Except in the dive we did not move faster 
than thirty-six miles an hour, just cruising 
around so I could get the “feel” of the ship. 
We passed through little wisps of fog, driven 
away from the large fog bank by the mount- 
ing sun. It occurred to me we were sitting 
in a car that might rip off. I craned my 
head out and looked up at the bag. Appar- 
ently the car was merely glued on to the 
fabric. 

Smithy laughed at my fears when I asked 
him about that. 


“WF THIS car falls, the whole thing will 
go boom,” he said. “The car hangs 
from sixteen steel cables passing from the 
top down through two sleeves in the bal- 
loonet. So we really are suspended from the 
top and not from the bottom of the blimp. 
“And,” he added, “you needn’t worry 
about this bag leaking and plopping us 
down on one of these factories. There’s 
about a mile and a quarter of fabric in it, 
but these panels are put together in two 
thicknesses. The outer fabric, which resembles 
in weight and texture the cloth that goes 
into a fine broadcloth shirt, is impregnated 
with rubber, forced in under high pressure. 
The inner fabric, of the same material, is 
painted with a paraffin solution that will not 
crack. After the two are sewed together and 
the bag tailored, the outer surface is painted 
with aluminum.” 

“Did you say the bag is tailored?” 

“Yes, sir! These ships are tailored to 
order, custom made. We never have to 
stretch them into shape. When the panels 
are put together and the bag ‘blown up’ it 
looks just as it always will appear.” 

The balloonet, Smithy explained, provides 
a cushion on which the helium rides. When 
the gas expands an enormous pressure 1s 
built up. It is then the balloonet flattens 
out as air passes out through an automatic 
eighteen-inch valve. When the blimp reaches 
its ceiling, about 9,000 feet, and ceases to 
climb the balloonet lies flat on the bottom 
of the bag. 

Here’s how it works out practically. One 
day, early in the winter, when up about 1,500 
feet Smithy stopped the engines to clean out 
a gas line. During that time the blimp 
settled about 100 feet. Naturally, as the 
helium contracted in volume, the bag lost 
its tautness and became flabby. Under those 
conditions a pilot cannot control the blimp’s 
elevation and direction. It was then sand- 
bags proved their value. Overboard poured 
the sand from a single sack, and slowly the 
“rubber duck” rose until expanding gas 
filled out the bag again. Then Smithy 
started the engines and flew on. Had he 
attempted to fly with the bag flabby and 
in folds the sudden blast from the propellers 
might have torn the fabric. 


peng si anion for the novice there are 
no involved controls in the blimps. You 
can kick hard left rudder or roll the wheel 
back sharply with hardly even a thrill result- 
ing. Several times Smithy has turned into 
a wind while flying fifty miles an hour. The 
Volunteer would “skid” possibly three city 
blocks, to the enjoyment of her passengers, 
but the cabin would swing very little out 
from a vertical line. 

After I had observed the operation of the 
ship for half an hour, I decided I could 
fly the thing. 

“ ‘Speed’ Holman was wise, too,” Smithy 
observed. Holman, who has flown every 


(Continued from page 21) 


type airplane that boasts a landing gear, 
went up with him one day. Smithy offered 
him the controls as soon as they had ascended 
200 feet. Holman declined, though, and 
waited twenty minutes while Smithy put the 
blimp through various maneuvers. When, at 
last, he took over the controls he flew the 
ship as though he had been flying blimps 
all his life. 

“Any advice?” I asked. 

“Just forget you ever were in an airplane,” 
Smithy said. “Don’t pick out some object 
on the horizon and try to fly the ship by 
—_ Try to ‘feel’ the blimp for an even 
ceel.” 

That constituted my only verbal instruc- 
tions. Smithy took his feet off the rudder 
pedals and removed his hand from the 
elevator wheel. He settled back in his seat 
to enjoy the scenery as it bobbed up and 
down and swung away from the blimp. Or 
was it the Volunteer that was doing the 
bobbing ? 

I glanced at the twenty instruments, gages, 
clocks, and whatnot, and decided they would 
be of no help. All I needed to do was to 
close my eyes, “feel” the ship riding on an 
even keel, and keep her headed south. Easy. 
Hardly had I taken the wheel when I felt 
a tremor that seemed to originate in the 
nose and slide down the bag to the cabin. 

Smithy looked at me, grinning, and soon I 
understood. We had hit a bump, an up-cur- 
rent of air, and instead of riding through 
it as a fast plane would have done, the cur- 
rent took us by the nose and pointed the 
blimp upward at an angle of about fifteen 
degrees. I rolled the wheel forward to cor- 
rect the movement, and in a trice we were 
sliding downgrade at the same angle. Then 
I understood. 

In a blimp vou anticipate movements from 
those slight tremors. You roll the wheel 
back to climb, and almost before the ship’s 
vertical angle is changed, you roll the flippers 
back into neutral again. You don’t need 
training to be a blimp pilot; you must be 


psychic. And after a few attempts I got it, 
roughly speaking. 
Having conquered the up-thrusts and 


down-drafts, I put my mind to straightaway 
flight. Toward the southern limits of Los 
Angeles we flew. I glanced at the altimeter. 
Eleven hundred feet. Along we sailed. After 
a few minutes my glance again rose to the 
altimeter. Thirteen hundred feet. 

“What’s wrong?” I asked Smithy. 

“Common mistake for beginners,” he 
shouted. “Look at the rate of climb indi- 
cator.” 

I had the nose of the ship pointed upward 
at an angle of five degrees. 

“Everybody does that,” he said. 


ONSCIOUSLY, then, I began to fly the 

ship at what seemed to be a slight angle 
of descent. I watched the rate of climb 
indicator and the altimeter closely and after 
waggling the wheel back and forth a few 
times finally achieved an even keel! 

Having “mastered” this fundamental I 
decided it would be great sport to turn the 
blimp suddenly. In the B-18, I recalled, 
when we turned suddenly into the wind 
while flying out over the Pacific, the gondola 
had swung far out to the side. Too far for 
the comfort of mind of a novice. But the 
Volunteer did not act so. 

True, I was flying her only thirty-five 
miles an hour, but in airplanes when pilots 
with whom I have flown have “kicked her 
hard over,” pressed the rudder pedal far 
forward, a violent maneuver has followed. 
In the blimp there was no “stick” to press 
over in the direction of the rudder move- 
ment, and soon after I had “kicked” left 


rudder, as the airplane boys have it, we 


turned gracefully, fairly slowly, skidded pos- , 


sibly 200 feet, and went on in the reverse 
direction. Nothing to it. 

I continued at the controls for half an 
hour. I nosed the Volunteer up, nosed her 
down, turned left and right, and called it a 
day. Easy up to this point, but from my 
experience I realize that blimp pilots need 
to know much before taking out these $60,- 
000 bags and accepting responsibility for 
four passengers. They must be weather 
experts, free balloon pilots, blimp pilots, and 
they should have the experience of fiving 
heavier-than-air machines as well. The last 
for comparison, at least. 


LANES and blimps are two entirely dif- 

ferent kinds of birds. A heavier-than-air 
ship must achieve considerable forward speed, 
from fifty to sixty-five miles an hour, before 
it will be lifted off the ground. A blimp can 
go off without any forward speed. The 
rubber ducks are supposed to so balance the 
pull of gravity that the pointing of the nose 
up or down when moving forward will 
change the altitude. 

Airplane pilots wait until one wing sinks 
lower than the other or the nose tilts upward 
before correcting the fault. Blimp pilots 
work ahead of the movements, by feel and 
a considerable amount of intuition. The car 
and engines on the Volunteer weigh a little 
more than a ton, enough to keep the bag 
always right side up. The center of buoy- 
ancy is directly above the car. 

A vast difference between flying in an 
airplane 150 miles an hour and enjoying cool 
thirty-five-mile-an-hour breezes from a 
blimp. After I had finished my “lesson” 
Smithy took the controls again and we 
started in a circle south and east from the 
field, to swing into the wind and drop down 
over the wires for a landing. At 500 feet we 
ran into gusty currents. The Volunteer 
bobbed like a cork on a mill pond. Smithy 
reached for the second air scoop release. 
Pressure rose in the bag. ° 

Like an airplane pilot coming in for a 
landing, Smithy nosed the duck down and 
slowed the motors. We swayed gently in 
cross currents. Three city blocks from the 
field he leveled off at 200 feet. Air speed 
thirty miles an hour, wind about ten miles 
an hour from the southwest. That made 
our ground speed twenty miles. 

On the ground the crew of seven had 
arranged themselves in a big V, nose into 
the wind, with Walter Massic, the co-pilot, 
standing at the apex holding a wind sock. 
Our speed dropped to twenty-five, to twenty. 
We crossed the power lines. Smithy rolled 
the wheel forward. Down tilted the nose. 
Again he leveled off, the car possibly fifteen 
feet above the ground. 

“Say when, Smithy.” 

“Kick ’em!” 

I kicked the plunger, the trapdoors opened, 
and the two nose handling lines that had 
been coiled ready to drop into eager hands 
fell from their places. The crew pulled us 
down and soon the car settled on the Jone 
air wheel, ready for its great steel dock. 


ASBESTOS AUTO BODIES 


AUTOMOBILE engineers in England are 
experimenting with asbestos auto bodies. 
They have succeeded in making thin sheets 
of asbestos that will take enamel paints used 
on motor cars. Asbestos bodies are expected 
to be safer and lighter than those of steel. 
They will be cheaper, for dies used in making 
them can be made in a few days, while steel 
body dies require months of labor to con- 
struct. 
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in just 90 days’ time. tical work at Coyne. 

a 
| 
i No Books, Lessons or Correspondence 
4 ALL PRACTICAL WORK IN THE GREAT COYNE SHOPS 
S No Books! No Printed Lessons! In the Electrical School you g and Receiving apparatus, Talking Picture Machines, etc. 
le are trained on huge motors, generators, switchboards, power No advanced education or previous experience required. 

lants, auto and airplane engines, etc. And in the Radio Coyne has been training men for the ELECTRICAL and 
d School you learn by actual work on Radio Sets, huge Broad- RADIO industries for over 30-years. Let Coyne help YOU 
‘ casting equipment, the very latest Television Transmitting § intoa Big Pay Job! Get all the facts— NOW! 
: Free Lifetime Employment Service 
d 
. SPARE-TIME WORK TO HELP PAY EXPENSES 
” Don’t worry about a job! You get Free Life-time Employ- » BIG FREE ELECTRICAL BOOK. The other will bring 


ment Service. And don’t let lack of money stop you. If 7 my BIG FREE RADIO, TELEVISION AND TALK- 

ou need part-time work to help pay expenses, I’ll gladly NG PICTURE BOOK. Select the field you prefer and mail 
elp you get it. You can find out everything—A BSOLUTELY the coupon below. MAIL ONLY ONE COUPON—BUT BE 
, FREE. There are two coupons below. One will bring you my SURE TO MAIL IT AT ONCE! 


MV \iere) TRAM TGC elm O.,VViare) IA autcieelei ze) 


ie 


FOR FREE RADIO BOOK 





FOR FREE ELECTRICAL BOOK 





H. C. LEWIS, President H H. C. LEWIS, President 

e | Coyne Electrical School, Dept. B1-73 g Radio Division, Coyne Electrical School i 
S t 500 South Paulina Street, Chicago, Illinois g $00 S. Paulina St., Dept.B1-4H, Chicago, Ill. i 
iS Gentlemen: Please send me your big Free Electrical Book with 151 & Gentlemen: Send me your Big Free Radio, Television and Talking | 
d illustrations. This does not obligate me in any way. : Picture Book. This does not obligate me in any way. t 
d 
] i Pi cdcvsntisnieccnsccsheixseennasints:sesneedueeianions : PNB vo nvccrcnensdshesesseisecnnceenscesgnssesneneionbies : 
is 
el : essential Ae itis hain ania : pr eere kp ei alge ita ia ie a ial alae . 
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WANT A GOVERNMENT JOB? CAN SOFT DRINKS | 


POISON YOU? | 
RAILWAY h 
postal clerks 198 to $225 Month (Continued from pose 37) 












— | a ™ d 

satearteaes o- paterweetpheiages “== are of the Government-controlled variety. 1 

J ~ nels Institute, ~- ao mae rig N.Y. | All soft drinks contain these ingredients, or | | 

rom sTTY TY ny Sirs: Kush to me without charge, ( 32-page : : , fenit ini ; ; } 
tL} ” . ; book describing positions as Railway Postal Clerk | most of them: Sugar, fruit juice, acid, car- 


l and City Mail Carrier; (2) tell me how to get a | — ‘- ee hag arti- 
steady U.S. Government job; (3) send me list of | ficial flavoring. en, the cola drinks con- 
Steady Work—No Layoffs—Paid oe @ positions now obtainable. tain caffein, the ginger ales ginger, and the 


See Your Country=Common Education Sufficient @ Name........ pons natant sotitagte asad sas a haadnse: Sconce root drinks saponin or some harmless equiv- 
wand Government Jobs Open te Boys—-Men—18 to 50 ERS EEO cnn ee aa | alent. , ,' 

- ; : To begin with sugar, of which 250,000 
tons are used in soft drinks each year, noth- 


st SecureA a = hay New Kind Or | ing but the best ‘quality will do for making 
\S < 4 can 


syrups, because anything else would cause 
the finished drink to spoil soon after bottling. 
Its food value averages between 58 and 175 
calories, a higher caloric content than that of 
many foods recommended by nutrition 
Works Like Magic! experts. By the action of the acids in the 
ett tg finished syrup, the sugar is changed to 
AGENTS | fin Opening ‘machine for the home! | “invert sugar,” meaning that it is broken 





¥ Tells Govern These and Other Positions 
RAILWAY POSTAL CLERK 
$1850 to $2700 a year 
POSTMASTER 
$1200 to $2500 a year 
CUSTOMS HOUSE CLERK 
$1140 to $2700 a year 
INTERNAL REVENUE MEN 





$1140 to $2700 a year Men and Women This sevelutionsey a ie 4 down so it can be absorbed more readily | 
» y > ate sho 3 as janis a ad} - RIE: 2 
R. 3 HR Ay — = lle ge = b can openers from over 100,000 kitch- | by the system. 
be ne art agine « 
FREE BOOK: tells how I can help you get a Government Job. For hour, full or spare} ¢!s._ And lite ecg ve : ne tis | 
years I was Civil Service Examiner—have helped time. Big, worth- amazing, lifet me device that holds 2 , } 
thousands, If citisen 18 o> te you can qualify. Get ready NOW for while commis- the can and cuts out the top leav- HAT 1S why a good drink at a soda | 


ing can rim stick, smooth and clean. 
Just turn a crank, that’s all. Ap- 


the NEXT Railway Postal Clerk Examination! Send for free book. 
Write or mail coupon TODAY. , AAA 2 
eee ee oe oer sale. exclusive 


sions on every fountain not only quenches your thirst, 











te? Wisner Bidg.; Rochester, N.Y. erriiories. send | proved by Good Housekeeping Inst.. | but also renews your energy supply, and does 
Please send me your free book *‘ How toSecurea Government Position,’ Test JB ay special introductory advertising offer. it so quickly. But if sugar generates energy, 
00 ae. plea ran wag ChomtianaNgneNUeN ty _“00' Mary Aver Ste Lous, Mo. | why does it not also generate enough heat 

ai teiniaasnenesinacacaaineniaiatieaeth —-- | to offset the good effect on a hot day? The 


answer is that the amount of heat is so small 
compared to the energy generated that you 
do not notice it. 

The ice in your drink, by the way, helps 
little to cool you off, and is put into it 
merely to make it taste better. It is dissi- 


LYALL HAAG ..... 


ELECTRICAL: MECHANICAL’ STRUCTURAL 


and ANRC HH recre ne 


AciSuiizin i Aner 


Executive Accountants and C. P. A.’s earn $3,000 to $15,000 a year. years. Diploma in 1 ye ecial short courses 6 we: by 
Thousands more are needed. We train you thoroughly athome in to 4 months in E! BE eva ty dio, Power Plant, Electric 















































« ting - e 0 A Winding, Wi " ° ° ° 
Salene. Previous! becithcepine lpowledge or experience unnecessary. icheemcm aes Cg | pated almost immediately by the heat of the 
Training given by P. A.’s. Write for free book, **Accountancy, Extensively equipped laboratories, Free life-time em- * Le: by it 2 ° ” ee 
the Professio’ mn That Pays,” and learn about opportunities in this ployment —— for reduntes, yart-time ia ad while body » W hich cannot digest any thing ol a 54 
growing, prefitabie feid. attending. NLA ‘rite for illustrated cata . a . o. — 
i ‘ ; FINLAY ENGINEERING COLLEGE temperature either lower or higher than its 
ion Univ Dept.783-H, Chicago . — . 4 —_— 
Nr cantte Ltsee. bare 1001-8 inaiana Ave  catataeemnteee e own. For wea gene Americans whe = 
beverages either ice-cold or piping hot. This | 
national predeliction is a never-failing source 
“Free of wonder to European inn-keepers, as | LEA 
N ’ | returned travelers, exhausted by a vain | 
Book cpm megenets Don’t Fail To Read | torch for icc water. will teaify Me 
w Pi search tor ice water, will testify. make 
** Song Requirements of Talking ictures, | Plaga Wie sa ee : al Plate 
Wixite.tods 64 “THE LAW-TRAINED 8 Radio and R Records” ,anexplanatoryin- | Fruit juices generally constitute about hie 
rertken shows how to Poesh eh eet 8 structive book, SENT FREE on request. | fifteen per cent of the volume of a drink. pract 
Py Ay 4 Seopa tho s precede ve | | To them are added fruit acid and color. prmenn 
strection wsed. AR materia) necessary [orm E oy | These fruit juices are said by experts to be of toc 
course, including elaborate 25-volur ¥ N unnecessary. We revise, compose and ar- is weg . M an a 
Ja ge 5 range music and secure Copyrights. Our | just as beneticial in a soft drink as they are poe 
eaten R modern method rts —- | in any other form. for Fl 
today E Write Today—P.S. Newcomer Associates. “7 ee ih i “ ” ” mone} 
307 N. Michigan Ave. p 1674 Broadwa New York, N.Y Finally, there is the “carbonated water, 
y ew Yor!  - m - i our es 
BLACKSTONE INSTITUTE, Prt 1208 *Chicaco . . the essential part of all soft drinks that are | cours 
6, ~99 . » be > 
wwHarTrT EVERW not “ades” of one kind or another. Four | nie 
AGENTS 500% PROFIT hundred million gallons of it go into them | <i 
40 a year! This is simply water charged with 
GENUINE GOLD LEAF LETTERS KNOW! carbon dioxide gas, which gives it its bubbles. 


Guaranteed to never tarnish. Anyone can megaiy tous aneene eLeewre eniny. est iy | In connection with this “fizz water,” there 
put them on stores or office windows. | made simple as ABC. Up-to-date, trade dope for theexpert | a; arisen one of the numerous fallacies 


=normous demand, large profits, Paul Clark and ALL electrical wo 1 onan, nderwriter’s ee : ig wl : 
says: smallest day $28.70. R. L. Reel made | eeat!® Gesinn, construction, operation and maintens nce of believed by many about soit beverages. 

$920 in two months. Write today for free | ™edern electrical machines and a terms. FULLY COVERED. This is the old “marble dust” story, that 

sample and liberal offer to general agents. | service ‘Puts this NEW information in your hands tor 6c ad gaye | still survives. To this day, some people will 

METALLIC LETTER CO... 433A N. Clark Street, Chicago | Theo. Audel & Co. 6S W. 23rd St. New York, Dept.PS./ take you aside, and solemnly warn you 

. on against “soda pop” because “it has marble 


dust in it.” 















100% improvement Guaranteed 
Send today for free Voice Book tellin 
eboat pameata New ! SILENT Method o 


HERE isn’t a speck of marble dust in 
any soft drink, and there never was. But, 




































= I | rang e. tone ‘1 > . enor : if 
make a gon! penman al cou ah nome curing spare | ities. Banish buekiness mand. hoarseness. like many Pat of the 2 ort, it started with 
time. Write fur my FREE  § Mritainn. specimens | provement guaranteed cr tm wader noney back. wits a oe The sonore _ — dioxide 
s ho » 5 » el end » e or e _ grea y y ras , 
Taahiyn ao "Tas aomowtlibe claganty writ- | boeblete on votes training ever written. 7 fas origina y Was produce oY the action ot 
ten on a card if you enclose stamp to pay postage. PERFECT VOICE INSTITUTE, Studio B-136 sulphuric acid upon marble. As gas was exper 
Write today for Book 37 Ridge Bidg.. 308 No. Michigan Ave., Chicago , oe ; sxpen 
F.W. TAMBLYN, Kansas city, Mo.. U. released, it was collected and then shipped | 
to the buy er. Word of the process got | 
OME A GRADUATE ENGINEER | 32cm meet di ee | 
BEC However, it is possible for carbon dioxide | 
DEGREE IN 2 YEARS to contain various injurious sulphur com- 








pounds when it is made from coke, lime- 
stone, or products of the fermentation of | 
low-grade saccharines. Fortunately, gas of | Lea 





Courses in Civil, Electrical, Mechanical, Chemical, Aeronautical Engineering. 


Essentials of engineering training included and non-essentials eliminated. B. +e a “ae , At | 
S. Degree granted upon completion of course. Entrance requirements liberal. such origin gives drinks an unpleasant taste, The fa 
Those who lack high school training may make up required work. Graduates which eliminates it from use in their manu- | of tea 
compete successfully with those of other schools. Technical training at — facture. | opene¢ 
cost and in least time consistent with thorough preparation. Tuition, living : a ; Le e re S 
expenses low. Enter September, January, March, June. Write for catalog. Still, there is one danger of which even | —_) 
ScHOOL OF the maker of syrups himself may not be | diye 
iis 571 College Ave. Angola, Ind. aware, and which is difficult and some- studen 


ber we 


T R ] _ _ TAT E Cc Oo LLEG E times impossible (Continued on page sak THE 
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ELECTRICAL 
ENGINEERING 


Complete Course in One Year 
A CONCISE, comprehensive course in Elec- 
trical Engineering for ambitious young men 
of limited time to prepare them for the 
opportunities offered in the electrical field. 
38 years’ experience assures you maximum 
training in minimum time. 
Theory and Practice Combined 
Theory and practice are closely interwoven 
in classroom and laboratory. Mathematics, 
Engineering Drawing and Intensive Shop 
Work. ~ Students construct motors, install 
wiring and test electrical machinery. Fire- 
proof dormitories, dining hall, laboratories 
and shops. 
Bliss Men are in Demand 
and hold responsible technical and executive 
positions. Catalog on request. 


ad Li 4 ELECTRICAL 
wid SCHOOL 
107 Takoma Ave., Washington, D.C. | 





[200%10 GOO*% PROFIT 


Every man buys. 
Biggest money- 
maker in years. Big 
opportunity toearn 


$50 to $100 
a Week 


Karat Gold Pi d 
e 
The Crest Collar Layrite 
Invisible device keeps soft collars flat and free of 
wrinkles. On in a jiffy. Eliminates starching. 
Lasts forever. Men buy several at one time. Sells 
for only 25 cents. Don’t complain of hard times. 
Here’s sure-fire money-maker. No competition. 
Send 25 cents for sample and complete details. 


CREST SPECIALTY CO. 


54 Crest Bidg., 227 W. Van Buren St., Chicago, Ill. 




















make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Easy 
practical way to learn me- 
chanical dentistry at home in 
spare time. Full equipment 
of tools and materials includ- 
ed with course FREE. Low 
tuition. Easy terms. Write 
for FREE BOOK about this 
money making profession and 
our easy-to-learn home study 
course and special offer, 
McCarrie School of Mechanical Dentist 
1340 S. Michigan Avenue Dept. E-462 


Chicago " om. 








INVENTIONS WANTED 


Manufacturer in position to make 
& and market small tools or mechani- 

cal devices of steel or iron is look- 
ing for additions to established line 
of similar products. All replies 
strictly confidential. 
Drop Forging and Heat Treating Wanted 
Modern plant is prepared to give 
expert service and volume produe- 
tion prices on small work. Eastern 
lovation. Address 
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BE A RAILWAY TRAFFIC INSPECTOR 


Trained Men are Needed—Earn Up to $250 per month, hs 
expenses paid, in this uncrowded, well-paid work with 
Railway and Bus Passenger Lines. Traffic Inspec- 
tion is important work leading toareal ca- 
reer for ambitious men. Travel or remain 
near home. A satisfying, healthful, active 
profession. Qualify by 3 months’ 
home study andon co i 
right into good pay. 3 
or, refund tuition. No hunting for 
ajob. Write. Free booklet gives 
full particulars. STANDARD = 
BUSINESS TRAINING INST. .< 
Div. 307, Buffalo, N. Y. 





Learn Cartooning 
At Home—in Your Spare Time 
The famous Picture Chart Method 
of teaching original drawing has 
opened the door of success for hun- 
dreds of beginners. Whether you 
think you have talent or not, send 
for samplechart to test your abil- 
ity, and examples of the work of 
Students earning from $50 to $300 
per week. Please state your age. 


THE LANDON SCHOOL 
1451 National Bldg. Cleveland, 0. 


















CAN SOFT DRINKS 
POISON YOU? 


(Continued from page 128) 


to detect chemically. That is the presence 
in carbonated water of minute metallic par- 
ticles from vessels and pipelines used in man- 
ufacturing it. 

In one case of this kind, the Department 
of Chemistry discovered 3.3 grains of zinc 
chloride in one bottle of root beer sent in 
for examination. A man who had drunk 
some of the stuff had been made very sick, 
though not seriously. The only cure for this 
trouble is to keep the charged water away 
from such metals as much as possible. 

Carbonated water that contains pure car- 
bon dioxide, properly made, is actually good 
for you. Carbon dioxide is not only stim- 
ulating, but kills certain types of harmful 
bacteria in the Jarge intestine. 


HERE are some places where it is never 
safe to take a soft drink—the carnival, 
the small circus, and the country fair. These 
places are infested with hawkers presiding 
over stands, usually out in the dust-laden air, 
who invite you to “wet your whistle” from 
a huge punch-bow] and, more often, a doubt- 
fully clean tin tub. It is filled to the brim 
with a pale pink liquid in which a few 
forlorn and tired looking lemons are floating. 
Keep away from such stuff. You wouldn’t 
buy a bottle of orangeade that had a cloudy 
appearance. You would return to the soda 
clerk a bottle of “pop” in which you saw a 
black dust particle. But at the fair, all is 
gaiety and excitement; you don’t care! 

It is this mental attitude of which the 
hawker takes shrewd advantage. He makes 
you pay him several thousand percent on his 
investment. He makes you swallow enough 
real dirt from the trampled midway to cause 
you to fire the cook if you found it in your 
spinach. He makes you believe this mixture 
is “lemonade.” 

He buys it in powder form from houses 
that sell carnival equipment wholesale. In 
any carnival trade magazine you will find 
this powder advertised—not as lemon or 
orange powder. Oh, no. That would get 
the wholesaler in trouble with the Food and 
Drug Administration. It is cleverly adver- 
tised as “fruit flavor,” and is shipped to the 
buyer as such. He mixes about two dollars’ 
worth of it with thirty gallons of water from 
the nearest faucet (or from the buckets 
used to water the elephants), adds a few 
slices of real lemon for effect, a quarter’s 
worth of ice, and sells it as “lemonade” at 
ten cents a glass. 

You can readily see that the Food and 
Drug Administration is powerless to stop this 
racket. There has been no misrepresentation, 
misbranding, or mislabeling of a_ product 
shipped from one State to another. All mis- 
representation has taken place locally. 


ROHIBITION, of course, has greatly 

increased the consumption of soft drinks. 
But a paradoxical feature of the situation is 
that each and every one of them contains 
alcohol. This is because the flavoring extracts 
are almost insoluble in water, but readily 
soluble in alcohol. Therefore. alcohol is 
used to dissolve them, and some of it remains 
in the drinks. But even if you are a con- 
firmed Dry, you can take your “soda pop” 
with a clear conscience, for the residue of 
alcohol is not sufficient to constitute any- 
thing approaching a violation of the Eight- 
eenth Amendment and the Volstead Act. 

Also, whether you are a Dry or a Wet, 
you may drink your “pop,” or whatever it 
is you like, without fear for your health. 
The Government watches out for its purity, 
and it is to the maker’s advantage that it 
should be wholesome so that you, like Oliver 
Twist, will come back for “more.” 








RUDOLPH L. DUNCAN, President, RCA 
Institutes, Inc., Member, Institute of Radio 
Engineers; Member, Radio Club of America; 
Member, Veteran Wireless Operators Associ- 
ation; Captain, SCR, United States Army. 


A Radio 
message 


To men who are 


looking ahead! 
by R. L. DUNCAN 


sage... but they will be the type of 

men in whom |am personally inter- 
ested. For such men ...I want to open the 
door to thorough training in radio. And the 
coupon below is the first step! 

RCA Institutes, Inc., (formerly the Mar- 
coni Institute) was founded 22 years ago 
for one purpose. To produce graduates who 
will be of value to the radio industry. If our 
Institute never made a penny... but did 
succeed in lifting the standard of radio 
technicians, engineers, and merchandisers, 
we would consider our work asuccess! 

Naturally, we want our message to reach 
as many menas possible. So we founded 
resident schools in four metropolitan cities. 
Then we opened our courses to men all over 
the world whocannot afford to give up their 
positions. Thousands of our students study 
at home in theirspare time. With the equip- 
ment we furnish, they have theirown radio 
laboratory right at home! You, too, can start 
your course at home any time! 

Our courses cover the entire radio field. 
We train beginners who have had no pre- 
vious knowledge of radio. Advanced stu- 
dents take our more technical courses. But 
whatever branchof radio interests you...is 
all ready for you to study. The cost is sur- 
prisingly low for the training you get. 

As the oldest radio school in America, we 
have given training to nearly 20,000 men. 
Many of these are now executivesand engi- 
neersin the largest broadcasting and manu- 
facturing companies. But noneof these 
arrived overnight. Nor will you. Your suc- 
cess depends on how well you train yourself 
... how hard you work. But we will help 
you. I personally invite you to write to 
me for our free book that gives you the 
complete story. 


RCA INSTITUTES, Ine. 
oe = eee eee eee eee eee eee eee oe 
RCA INSTITUTES, Inc. 

Dept. SP-7 

75 Varick St., New York, N. Y. 
Gentlemen: Please send me your FREE 


book which tells about your laboratory 
method of radio instruction at home. 


| ee a few men will read this mes- 
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. NATIONAL 
Opens Its Doors To You! 


Right in the heart of America’s most in- 
teresting place to live and learn—National 

—the approved trade school of the West— 
invites you to Los Angeles! Come West, enjoy 
life, learn a profitable trade in a land of -‘ 
prosperity, progress, sunshine and happiness. 


Your Railroad Fare Allowed for 
a Limited Time! 


Every one dreams of comingto California. /!3 
National will pay your railroad fare from : 
j 
H 


any point in the United States. Never again 
another opportunity like this! Investigate this 
great offer at once! 


REAL Big Pay Jobs Await You! 


Boulder Dam_ means millions for Southern 
California! Thousands more will soon be 
working on this world’s greatest hydroelectri- 
cal project. Learn quickly at NATIONAL for 
big pay jobs in profitable Electrical Trades. F 
Don’t Worry About Enough Money! #/: 
We'll Help You! ; 
If you are short of money, we help you 
secure part-time jobs to earn your living 
expenses while learning. We place scores of 
graduates on good pay jobs with real futures, 
Unlimited Lifetime Employment Service. 


Write Today about the Greatest 
Offer Ever Made! 


This great Million Dollar Institution, 
equipped with the best money can buy— 
the finest faculty of electrical experts in 

the country—a school with a Heart and 

personal interest in your success and per- 

sonal welfare opens its doors to you. 
Send at once for NEW Book with 
full details. No age limit—no pre- 
vious experience required, start 

any time. Send for your copy 
of this new book 

AY! 



























NATIONAL ELECTRICAL SCHOOL 
Dept. 77-D, 4006 Figueroa St. 
Los Angeles, California 
Send me your big free illustrated catalog of Electrical Opportunities 
showing how I can learn quickly 
Name 
Address 











Age. 


NATIONAL ELECTRICAL SCHOOL 
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NEW PAINTS FOUND BY CHEMISTS 


(COntinued from page 52) 


a sugar solution, and addition of lead pig- 
ments to paints have all been used in the 
unceasing war with dampness. 

Latest developments in paint research, 
according to Browne, indicate that not only 
the moisture content of wood but also the 
character of the wood itself must be com- 
bated by choosing the right paint for each 
job. This problem was studied by the Forest 
Products Laboratory for eight years, during 
which eighteen types of wood commonly 
used in building were exposed for long 
periods in eleven different parts of the 
United States. 


T WAS found that paints which stood up 

well under all conditions on one type ol 
wood broke down quickly on others. As far 
as the types of woods were concerned, it was 
determined that cedars and redwood retained 
paint for the longest and Douglas fir, western 
larches, and southern yellow pine for the 
shortest time. 

If you want to get the greatest value from 
your next house painting, science says you 
must not only consider the kind of wood 
that went into it, but what part of the tree 
the wood came from! The manner in which 
the log was sawed and the planks planed and 
finished should be accounted for in the 
application of modern paint in the modern 
manner. 

In the first place, wood absorbs and holds 
paint because of its porous structure, made 
up of deep, tiny cells. If a board comes 
from the heartwood—that is, the older, 
harder part of the tree nearest the heart— 
it will resist decay more vigorously than the 
sapwood, or that nearest the bark. The 
sapwood, on the other hand, while less dur- 
able against decay, will absorb painting oils 
more readily than its older brother. 

Similarly, a board cut from the summer- 
wood—or dark, horny portion of the tree’s 
annual ring—will be found to take up paint 
oils more readily than the less dense spring- 
wood, but paint will not adhere as long to 
it. There is a greater variation in painting 
characteristics between the springwood and 
summerwood in a single board, according to 
Browne, than there is between average 
boards of different woods. 

From the decorative standpoint, paint has 
undergone many recent improvements. The 
development of quick-drying brushing lac- 
quers has led many a housewife to do her 
own painting. 

Color is taking annually a larger part in 
human life, as an understanding of its use 
and effect is being gained. It has long been 
known that light colors stimulate while dark 
colors depress. Experiments with animals 
and plants have shown that they react 
strongly to color, both being aided in growth 
by those colors which reflect light rather 
than absorb it. It is now possible, through 
the use of lithopone or zinc oxide, to paint 
walls so that they will reflect eighty-five 
percent of the light that reaches them. 


CIENCE says that some surfaces with 

which we must live should be restful 
rather than stimulating. Thus the recent 
vogue for green tinted blackboards in school- 
rooms. 

Heat is affected by color as well as light. 
It has been discovered that radiators painted 
white yielded twenty percent more heat than 
those which had not been painted, the 
darker colors also yielding less heat than 
white, depending upon their density. Painted 
tanks containing naphtha were exposed to 
the sunlight for two hours, and temperature 
readings were taken. It was found: that 
there was a difference of eleven degrees 


between those painted black and_ those 
painted white. 

The growing use of tung oil in paints and 
varnishes has led to the rise of an entirely 
new industry in the southern United States 
—that of tung oil planting and manufacture. 
Tung oil, until a few years ago, came only 
from the interior of China. Now it is being 
produced in increasingly large quantities 
right here in America. 

In Florida, Alabama, Louisiana, Missis- 
sippi, and Georgia almost 10,000 acres are 
planted with some 550,000 trees, as compared 
with 14,000 trees in 1923. The total value of 
tung oil used in the United States for var- 





nish and lacquer in 1929 was $14,972,084, | 


this amount being paid for 119,677,718 


pounds of the oil. 


( Seen among the ingredients of 
weather resisting paints are lead, zinc, 
and aluminum powder. Beyond the recent 
development of the latter, few changes have 
been effected in the composition of these 
paints except for the proportions in which 
they are mixed. Real progress has been 
made by paint chemists in making paints 
that stick well to wood, but the problem has 
not been perfectly solved and chemists still 
ask themselves, since glue sticks to summer- 
wood, why cannot paint be made to do so? 
In this connection Browne said: 

“A coating that would endure indefinitely 
is probably a vain objective and perhaps 
not an altogether desirable one, for most 
people would like to change their scheme of 
decoration once in a while. The ideal coat- 
ing for wood, however, ought to remain an 
adequate protective agent against wood 
weathering until its appearance is so changed 
that repainting is clearly necessary, and it 
ought to wear down uniformly over sum- 
merwood and springwood alike, being firmly 
anchored to all parts of the wood when 
repainting is done. Flaking from summer- 
wood should be unknown. With such a 
paint, all wood surfaces would give equally 
satisfactory service.” 

Improvements in the manufacture and 
application of paint will come with time 
and research. And, as the nation’s paint bill 
grows annually larger, because of an increas- 
ing use of paint, the cost to the individual 
will diminish as improved paints become less 
expensive and they and the surfaces they 
protect last longer. 


REPRODUCE BUDDHIST 
TEMPLE IN PLASTER 


AN ALMostT full-size reproduction of a great 
Buddhist temple at Angkor-Vat, Indo-China, 
was erected recently at the French Colonial 
Exhibition near Paris with the aid of plaster 
casts. They were taken directly from the 
original building, brought to France, and 
mounted on a framework at the exhibition 
grounds. 

Angkor-Vat was built during the first half 
of the twelfth century aiter Christ. It is 
made entirely of sandstone. Every part of 
its surface is covered with stone figures. 








TOASTERS ARE TOO HOT 


CooKING experts in England declared 
recently that electric toasters cannot make 
good toast because they are too hot and 
work too fast, resulting in a slice of bread 
slightly browned outside and still somewhat 
moist within. They suggest that electrical 
appliance manufacturers should design elec- 
tric toasters to work more slowly, even at 
the expense of a greater use of current. 

















E 
N 
T 


L 


by \ 
that 
time 


a 
You 
real 
tires 
you | 
light 
you's 
notes 
thore 
orche 

















4¥ 


re 
d | 
of | 


Po 





8 


— SS tte 


+ fl oe § 








Juty, 1931 


Be Your Own 
MUSIC — 
Teacher 


Learn At Home 


by wonderful new method ® 
that teaches in half usual 
time. Simple as A. B. C. 

a child can learn it, 
Your lessons consist of 
real selections instead of 
tiresome exercises. When 
you finish one of these de- 
lightful easy lessons, 
you've added a new *‘piece”’ 
notes, too—no ‘‘numbers 
thorous h that many of our 600,000 
orchestra LEADERS 










You read real 
Method is so 
students are band and 


p to your list. 
or trick musie. 





PLAY BY | Automatic 
moe. am inger Control 
Violin, Cornet, Our own invention—limbers, 
Mandolin, Harp, trains and guides your fingers so 
"Cello, Trom- that they fall into proper place 
bone, Flute, almost automatically. 
Clarinet, Pic- 
colo, Saxophone, Free Book and 
Ukulele, Guitar, * 
ge ee Demonstration Lesson 
Culture, Drums You may quickly become a_ fine 
and Traps, Au- player or singer through the U.S. 
tomatic Finger Scheol home study method. Write 
Control, Har- now, however, before Free Books 
d Cc and Free Demonstration Lessons 
mony an om- are gone. Mention your favorite 
position, Banjo instrument or whether you prefer 
(Plectrum, 5- vocal musie. Please write your 
String or Tenor) name and address plainly.  In- 
Piano Accordion, struments supplied when needed, 
Italian P -- = cash or credit. Address 
man ccordion, 
Juniors’ Piano U. S. SCHOOL OF MUSIC 
Course. 87 Brunswick Building 
New York City 














STUDY AT HOME 


Legally trained men win high 
positions and big success in busi- 
ness and public life. Be independ- 
ent.Greater a now than 
ever before. ere are 
bheadedbymenwithiegaltraining. Earn 
$5,000 to $10,000 Annually 
Weguide youstep by etep. You can train at h dar- 
exe fm e. Degree of f LL. B. conferred. Gaccess- 
al graduates in every aie of the United —: 
We farnish all text material, including Sourtecn-volyme Law Lib 
Low Sost a terms. Get our valuable 64- **Law Guide’’ on 
**Evidence’’ books FREE. Send for them Ni 
LaSatle meet-oom University, Dept. 783-2 ‘ Chicago 
The World's Largest Business Training institution 
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Make money hol pictures. 
spare time. Also earn while you learn. 
necessary. New easy method. Nothing else like it. 
Send at once for free book, Opportunities in Modern | 
Photography, and, full. articulars. 

OOL OF PHOTOGRAPHY 


Dept. 136-B, Seor Michigan me Chicago, U.S.A. 


New York 
Electrical 


Ask for free booklet School 
40 West 17th St., N. Y. C. 


STAMMERING 


You can be quickly helped if you 
stammer or stutter 


I KNow, because I relieved myself after stammering 
for nearly 20 years. The story of my suffering—and 
relief—has interested thousands, many of whom have 
permitted me to help them. Full story of my success- 
a eBerts told in ty -page book. Sent ‘anywhere 
for 10 cen BOGUE, #189! Bogue Building, 
1147 North iMints Street, Indianapolis, Ind. 














Established 
1902 

















High School Course 
in 2 Years 


You can complete 
this simplified High 
School Course at home 
inside of two years. Meets all requirements for en- 
trance to college and the leading professions. This 
and thirty-six other practical Y aiaaieg are described in our 
Free Bulletin. Send for it TOD. 
AMERICAN. "SCHOO L 

Dept.HB-48 Drexel Av. &5&th St. © A.8. 1923 CHIC CHICAGO 
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TONY FOKKER CAPTURES 
AMERICA 


(Continued from page 39) 


beneath the wings-of-a monoplane. -He kept 
the wireless crackling, sending ~ detailed 


instructions to his Holland engineers for 
building the first tri-motored monoplane of 
history. Completed ahead of schedule, the 
unusual craft was rushed to America in time 
to compete in the first Ford Reliability Tour. 
With three propellers pulling it through 
the air, the strange machine created a sen- 
sation. Drawing away from other com- 
petitors, it raced home the winner. But that 
was only the beginning of its adventures. 
Other victories lay ahead of those spinning 
propellers that have placed it among the 
handful of famous planes of history. 


Cees Richard E. Byrd, of the 
U. S. Navy, was looking for a plane 
in which to fly to the North Pole. He asked 
Fokker to sell the tri-motor. Because it 
was needed for demonstration purposes, the 
price was placed sky-high—$40,000. 
Undaunted, Byrd’s backers wrote the check 
and the first three-engined ship became the 
Josephine Ford. 

In it, Byrd and his pilot, Floyd Bennett, 
made their dramatic, fifteen-hour dash 
through crackling twenty-degree-below-zero 
winds over 1,200 miles of desolate, glittering 
ice from King’s Bay, Spitzbergen, to the 
Pole and return, on May 9, 1926. 

The gallant Virginian returned to America, 
the hero of the hour. He asked Fokker to 
build him a larger plane to cross the Atlantic. 
This ship, with its great seventy-foot wooden 
wing, was christened the America. When it 
was assembled at Teterboro Airport, N. J. 
Fokker climbed to the control wheel to test 
his latest craft. He had no idea that he was 
starting on one of the most exciting and 
dangerous hops of his career. 

At the last moment, Byrd and his com- 
panions, Bennett and George O. Noville, 
asked to go along. The big ship, with main 
gas tanks empty, was slightly nose-heavy. 
The weight of the three passengers increased 
this tendency. In the air, the huge machine 
roared along under perfect control; but 
when it came coasting down to a landing it 
suddenly turned into a treacherous crait 
rushing to catastrophe. 

It touched the field with tail high. Fokker, 
struggling to bring it down, had the wheel 
jammed against his chest. The relatively 
low landing speed made the elevators only 
partially effective. Instead of dropping, the 
tail continued to rise. With the nose swing- 
ing nearer and nearer to the ground, the 
huge craft “stumbled” across the field. 

T WAS only a matter of seconds, Fokker 

‘knew, until nose and ground met. Then 
the framework would telescope back, the 
engine crash in upon them, and it would be 
the finish. 

Instead, the unexpected happened. The 
center propeller struck the ground at an 
angle, pushing the motor to the right. The 
fact that this fate-guided wooden blade 
struck at one point in its spinning circle 
instead of at another was the thread upon 
which the lives of four men hung. 

The heavy machine, with crushed nose, 
somersaulted and crashed on its back with 
a terrific smash. Hot oil from a broken tank 


streamed over the pilot’s compartment. 
Fokker fell head first to the ground. The 
others were pulled out, Bennett with a 


broken leg, Byrd with a broken arm, Noville 
with painful injuries. 

The luck of the Flying Dutchman had 
held. Although the outline of the broken 
steering wheel was imprinted on his abdomen, 
he escaped with nothing more serious than 
bruises. The next (Continued on page 132) 
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Let’s call in 
our Artist 





he can put the 
idea across 


Business houses need and respect 
the trained artist—and pay handsomely 
for art ideas and drawings. If you have 
talent, learn how to cash in on it. Enjoy 
independence and a good income. 
Successful Federal students are earning 
$2600 to $6000 a year—some even 
more. 


Drawing the human figure and 


‘animals, decorative design, lettering, 


poster designing, fashion drawing, 


color harmony—instruction by many 


famous artists will teach you how to 


| master each of these through the Fed- 


| your job to get this. 


eral course in Commercial Designing. 
Best of all, you don't need to give up 
You learn during 


| spare time at home. 


Why drudge—if you can make good 
money at work which you will enjoy, 
and at the same time take your place 
in the world of business? Take this 
means of testing your talent. It may 


be your first step to success. 


, their frank opinions of your ability. 


! 





TEST YOUR TALENT—FREE 


Just clip and sign the coupon below, and mail 

. get the free Vocational Art Test, and the 
book, ‘“Your Future,’’ without obligation or charge. 
Our instructors will go over the test and give you 
Make your 


start today. 


FEDERAL SCHOOL of 
‘COMMERCIAL DESIGNING 


7B1 Federal Schools Building 
Minneapolis, Minn. 


Please send me free book, “Your 
Future,” also Standard Art Test. 
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POPULAR SCIENCE MONTHLY 


TONY FOKKER CAPTURES ‘AMERICA 


(Continued from page 131) 


day, he was at his factory directing repairs 
on the damaged ship, rushing to get it in 
the air again so the flyers could lead in the 
race to Paris. 

Already, Clarence Chamberlin was tuning 
up his Bellanca for the flight; Noel Davis 
had been killed testing a big plane for the 
race; the French ace, Rene Fonck, had piled 
up in “Death Gulch” at the end of the 
Roosevelt Field runway; and rumors had 
crossed the country of the activities, in San 
Diego, of a St. Louis air mail pilot, “Slim” 
Lindbergh. 


S SOON as the America was repaired, 
Fokker took it up alone and put it 
through its paces. The ship was ready. But 
innumerable delays in preparation followed. 
Then, one afternoon, a small silver monoplane 
burst out of the western sky. It slid to a 
landing near the America’s hangar, and the 
smiling, boyish figure of Lindbergh stepped 
from the cockpit. He had crossed the conti- 
nent in two hops. He was ready for the jump 
to Paris. 

Fokker was the last person to have a 
long talk with Lindbergh before the flight. 
While mechanics were filling the tanks, they 
discussed the preparations that had been 
made. As soon as the graceful Spirit of St. 
Louis was poised on the mound at the top 
of the runway, Fokker leaped to the wheel 
of his Lancia car and raced to the far end of 
the field, at the brink of the gully. His 
machine was filled with fire fighting equip- 
ment to use in case the Rvan monoplane 
could not get into the air with its big load 
of precious gasoline. 

The heavy ship came roaring down the 
soggy runway, flame spitting from the 
exhausts of the Whirlwind. The wheels 
seemed glued to the ground. Five hundred 
feet from the gulch, it still hugged the earth. 
Three times, Fokker saw the young pilot try 
to lift the heavy plane. Twice he failed. 

The third time, the loggy ship dragged 
itself off the ground with laboring engine. 
It barely cleared a tractor; just missed a 
telephone pole. Then the silver monoplane 
faded into the gray dawn. Lindbergh was 
off on the wings of destiny. 

A fact that is little known is that Lind- 
bergh originally asked the Fokker factory to 
build him a plane for the ocean flight. The 
sales manager turned him down because of 
rush business. Fokker heard of this, when 
it was too late, and realized the joke was on 


him. 

\ ANY days later, the crew of the ill- 
4 fated America hopped off in the rain 
with only a handful of people to see them. 
They ran into fog and bad weather; flew 
blind over Paris and wandered, lost, groping 
through the wet mist over France. With 
the iron-nerved Bernt Balchen, who had 
replaced the injured Bennett, at the wheel, 
they headed back for the coast, plowing 
through the black night. Whipped by storms, 
the big Fokker rode the elements like a 
Viking ship with a Viking at the helm. Near 
Ver-Sur-Mer, Balchen brought them down, 
ripping through shallow water, crashing to 
a stop, miraculously alive. 

While this saga of heroism on wings was 
being enacted, other Fokker ships were also 
making aerial history. The designer had the 
remarkable experience, in 1927, of watching 
the entire world, within the space of forty- 
eight hours, almost completely circumnavi- 
gated by Fokker planes. 

Byrd and his crew were spanning the 
Atlantic; the Army flyers L. G. Maitland 
and A. F. Hegenberger were flying 2,400 
miles over the Pacific on the first aerial 


journey from America to Hawaii; and Van 
Lear Black, late Baltimore publisher, was 
winging his way, with two Dutch pilots, 
from Amsterdam to the Dutch East Indies, 
8,000 miles away! 

Three years later, almost to the day, 
Fokker welcomed Charles Kingsford-Smith 
and the veteran Fokker monoplane, the 
Southern Cross, when it swooped down at 
Roosevelt Field after circling the globe. This 
sturdy “Santa Maria of the skies” had been 
built for the Arctic expedition of Sir Hubert 
Wilkins in 1925; had crashed on the polar 
ice; been rebuilt by Kingsford-Smith and 
piloted by him on his globe-circling Odyssey. 
An Australian ace during the World War, 
Kingsford-Smith is slight, red-haired; sug- 
gests a copper wire surging with electrical 
current. Fokker picks him as the most skill- 
ful and courageous pilot in the world. 


ODAY, after tracing sky-trails into 
blank places on the map and pioneering 
across tossing wastes of water and bleak 
stretches of wind-swept ice, Fokker’s planes 
are establishing new reputations for reliabil- 





ity in many parts of the world, plowing back | 
and forth over established air lines with the | 


regularity of locomotives. 

It was this characteristic of his machines 
that decided the General Motors Corpora- 
tion, two years ago, to enter the aircraft 
field, acquiring the Fokker concern. It is 
now manufacturing the giant F-32, largest 
land plane in America, a huge Pullman of 
the air accommodating thirty-two passengers. 

Another recent product of Fokker’s brain 
has just been tested by the United States 
Army. It is an all-metal monoplane, flying 
200 miles an hour, carrying ten bombs and 
spitting a hail of lead from a quartet. of 
machine guns concealed in the main wing. 

This latest mechanical bird of prey, armed 
like a cruiser, racing through the air like a 
cannon ball, may change war air tactics 
almost as much as did Fokker’s early inven- 
tions above the Western Front. 

Only twenty-three years have passed since 
little “Tony” Fokker sat in his father’s Haar- 
lem attic excitedly working levers nailed to 
an old kitchen chair—playing he was flying. 
In the swift passing of a score of years, he 
has seen wings fitted to mankind, and has 
played a leading part in the accomplishment. 
By sheer genius he has won his way to the 
peak among designers and year after year 
has held his place against all comers. Now, 
in the land where the Wrights began, he is 
producing his greatest work. 





TINY MOVIE THEATERS 
NOW IN OPERATION 


Tue first of a projected chain of miniature 
motion picture theaters, latest style in pub- 
lic entertainment, recently opened in New 
York. With turnstiles at the door to permit 
entrance by dropping a coin, and a unique 
type of projection screen that removes the 
need for darkness, it seats only 150 persons. 
Others will accommodate up to 300. Such 
a tiny theater may be made from a converted 
store, and it can be operated at from one 
tenth to one half the cost of a standard sized 
theater. 

The new style is made possible by the 
special type of translucent screen used, 
according to the New York firm promoting 
the idea. The projector is behind the screen 
instead of in front of it. This permits the 
audience to sit in a lighted room. Present 
plans call for the opening of many such 
theaters immediately. Programs ranging from 
only fifteen minutes to an hour are planned. 
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TRAIN ROBBERS ROUTED 
BY SCIENCE 


(Continued from page 15) 


long terms in Atlanta penitentiary because 
in robbing a shipment in interstate transit 
they had committed a Federal offense. 

Silk was one of the great prizes luring 
car burglars ten years ago. In 1920 the 
value of the raw silk stolen from cars or 
stations of the New York Central was 
$426,905. During the last five or six years 
not a dollar’s worth of silk has been lost 
by the road. This is in spite of the fact 
that a small bale of silk, easily carried by a 
man, is worth about S500 and there have 
been times when that value was $900. All 
this thievery was stopped completely by 
policing shipments of silk. 


HERE were some bottles containing bril- 
liantly colored powders standing on the 


desk of Chief Roosa when I was in his 
office recently. 
| “Are you going in for chemistry?” I 


asked him. 

“No,” he replied, 
istry helps us.” 

Then he explained about the bottles. <A 
railroad with scores of thousands. of 
employees and with many other thousands 
of persons, messengers, truckmen, and other 
visitors having access to its premises, may 
suffer from sneak thieves. Sometimes they 
take baggage; sometimes they rifle desks. 

The sum of their activities if uncontrolled 
might make a serious dent in the income of 
a railroad. Consequently such characters must 
be frightened into good behavior. The rail- 
road has not the time to reform all the pil- 
ferers in the world. It has to be satisfied to 
keep them from stealing. 

“Our method,” explained the chief, “is 
quite simple. We always catch them. 

“If we get a few complaints about cbjects 
disappearing from baggage, and everything 
that vanishes even though it is worth only 
a few cents is reported to us, we get busy 
with those little bottles. We place some of 
.the powders in those bottles in the desks that 
are being looted; or rub it on baggage placed 
as bait. 

“Usually the thief is not a very daring 
person anyway but what nerve he has van- 
ishes when he discovers that his fingers have 
become stained with indelible marks that 
will not wash off, scrub them as hard as he 
may. Then along strolls a railroad police- 
man. All he is looking for is someone with 
stains on his fingers. Usually a thief trapped 
in that manner has sn't enough nerve left to 
lie about the matter.” 

Record keeping can be a science, and the 
localizing records of the New York Central 
police are certainly kept in a scientific man- 
ner. Sometimes the property of passengers 
disappears from coaches or Pullmans. The 
missing articles are catalogued in two ways 
by a sort of cross indexing that may be 
reached through a reference to the type of 
article or the place on the train where the 
happening occurred. 


“but sometimes chem- 





fair to say too much 

about this system, but one illustration will 
serve to show its effectiveness. Several pass- 
engers on trains running in and out of New 
York had reported that their money had 
been stolen while they were sleeping in their 
berths. 

The robberies were not confined to the 
same Pullman nor even to the same train. 
Nevertheless the records in Chief Roosa’s 
office indicated that a certain colored porter 
might be responsible. It was revealed by 
those records that he had been aboard every 
train on which a robbery had _ occurred. 
Sometimes he had been the porter of a car 
in that train, but (Continued on page 135) 
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Delays of even a few days in filing the application sometimes mean the loss of 
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Registered Patent Attorney 
and Attorney-at-Law 
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bia; United States Court of Claims. | 
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Protect Your Ideas 
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INSECTS AS TOOLMAKERS 


(Continued from page 


mosquito’s saw-and-lance — skin-puncturing 
and blood-sucking equipment, the spider's 
teeth, and other insect tools for punching 
holes in things, you will find instruments 
more perfectly formed than any products of 
human skill. We think of a thing as being 
needle-sharp, but the stinger of a honey bee 
makes a needle look as blunt as a freight car. 

It is not only as the possessor of a per- 
fect needle that a wasp or bee or spider 
deserves fame, but as a skilled user of anes- 
thetics. If physicians centuries ago had 
studied the hairy ammophilae wasp closely, 
thousands of human lives and a staggering 
amount of suffering might have been saved 
through the earlier development of anes- 
thetics. 


HIS particular wasp selects, as food for 

her family, a certain striped caterpillar. 
It finds it desirable to collect several of 
these, but wants the meat to be fresh. That 
means it must not kill the caterpillar, so it 
puts him to sleep or perhaps paralyzes him. 
In doing this, it has been credited with skill 
in using the hypodermic needle. 
observers claim that the wasp selects a spot 
on the caterpillar’s back between the fifth 
and sixth rings, and makes an accurate stab 
at that point. The anesthetic enters a nerve 
center and partly paralyzes the caterpillar. 
To render it wholly helpless, the needle may 
be inserted several times at different spots. 

The spider also administers anesthetics, 
and when he and the wasp meet the spider 
wins by striking the first blow. The wasp 
usually stumbles into the spider’s net, and 
the spider, rushing out, greets his visitor with 
a bite under the wings. The spider’s teeth 
are hollow, like tiny hypodermic needles, 
and the poison he forces out through these 
paralyzes the wasp before the latter has 
time to use its stinger. 

The trapdoor spider has an_ instinctive 
knowledge of spring hinges. Its home is a 
hole in the ground. This it lines with silk 
wall paper, and covers with a_ trapdoor. 
When waiting for prey, the spider has its 
door partly open, so that it can snap shut 
and imprison the victim. At other times the 
spider shuts its door, but when it goes away 
on a visit, it ties the door open with a 
silk cord. 

The next time you watch a cat or dog 
digging a flea out of its fur coat, think of 
a garden rake. The flea has a highly effi- 
cient rake attached to its head. This con- 
sists of a row of fine, slightly curved spines 
that enable the flea to scrape food particles 
from the epidermis of its host. 

The mouth parts of other insects are as 
varied as the insects themselves. The 
tomato sphinx, a moth, has a tongue four 
inches long, two or three times the length 
of its body. It uses this tool almost solely 
for the purpose of long-range food gathering, 
reaching to the bottom of the Jimson weed 
flower for nectar. 

In spite of the fact that scientists have 
been studying insects for a good many years, 
they are puzzled at many discoveries they 
have made. The elephant beetle, heavyweight 
champion of Insectdom, has a set of queer- 
looking horns that, although they are used 
some in combat, seem to be about as useful 
otherwise as the fifth wheel of a coach. The 
hercules beetle likewise has a nose and jaw 
that seem to be more than adequate for self- 
defense. Perhaps the idea here is to scare 
enemies by grotesque appearance. 

The lantern fly, sometimes called the pea- 
nut bug, takes the prize for outlandish noses. 
It carries, sticking out ahead, an attachment 
that looks for all the world like a peanut, 
and is about the size of an average specimen. 


Some : 


55) 


This “peanut” is hollow, and was formerly 
believed to be luminous. The eyes, directly 


behind it, are almost at the center of the | 


insect’s body. 

Ask any insect authority what the real 
purpose of the peanut-nose is, and he more 
than likely will shrug his shoulders. Some 
of the lantern flies also provide another 
puzzle. They are manufacturing chemists 


that produce large masses of wax, sometimes | 
two or three times the size of their bodies. | 
In China, this wax has been used for making | 


candles, 
clear. 


but its usefulness to the fly is not 


HE paper on which this is printed is an 


insect invention. Unknown ages ago, 
some of the wasps learned how to make 
excellent paper from wood fibers, just as 


wood-pulp paper is made today. The social 
wasp gathers a mouthful of wood _ fiber, 
mixes it with a fluid from its mouth, and 
applies it to the nest, finally licking it with 
its tongue in order to brush on a waterproof 
glazing. Because some of the nest builders 
gather one kind of wood, and the others 
another, the nest may have a_ varicolored 
appearance. 
manufactures cardboard in the same manner, 
letting the sun bake it on the walls of its 
home. 

In protective adaptation or the science of 
camouflage, developed so highly by man 
during the World War, insects long have 
been supreme. Many small creatures depend 
for their safety on their resemblance to a 
twig, a leaf, a flower, the head of a poison- 
ous snake, another insect or animal, or on 
the earth itself. Perhaps one of the note- 
worthy instances of deception is provided by 
certain moths that have noticeable spots or 
targets at the outer extremities of their 
wings. A bird, seeing these spots, may dive 
at them, thinking them some kind of food. 
If the attacker’s aim is true—and it is, as a 
rule—the moth’s wing may be torn, but its 
body remains intact. 

Insects are credited with some subtle form 
of communication. A queen bee dies in a 
hive, and immediately the entire city of 
several hundred thousand individuals knows 
it. Something happens in a highly organized 
ant colony, and the news at once is myster- 
iously broadcast. A maiden oak eggar, a 
moth, decides that she wants a husband. 
She may be confined inside a building in the 
heart of a city, yet eligible males will flock 
from all directions simultaneously, coming 
great distances, in order to woo her. 


OW does all this happen? No one 
knows, but it is believed that a sense 
of smell plays an important part. 

Insects also have an instinct for engineer- 
ing and architecture. Spiders have been 
known to raise into the air small snakes and 
rodents by the application of a fundamental 
engineering principle. They ensnare the 
unfortunate animal in a silken net, then 
proceed to install numerous silk cords 
between the captive and an overhanging 
branch. By putting each of these lines 
under a slight tension one at a time, soon 
the point is reached where they all will act 
together to raise the captive off the ground. 
The process is repeated until the desired 
elevation has been obtained. 

We know surprisingly little about the 
insect world. By studying the forms and 
activities of these tiny creatures we may 
devise new instruments for human. use. 
Insects can produce cold light, yet we still 
waste most of our illumination in the form 
of heat. That is one promising field for 
investigation. 


There is another wasp that | 
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TRAIN ROBBERS ROUTED 
BY SCIENCE 


(Continued from page 133) 


the robberies never occurred in his car. At 
other times he was a dead-head passenger. 
Finally he was dismissed. Then another rob- 
bery occurred. 

A wealthy man woke up one morning and 
began to squawk because his trousers were 
missing. They were found beneath a berth 
farther down the car. The pockets were 
empty. The man said they had contained 
$115. One of Chief Roosa’s men was 
aboard the train. He spotted the dismissed 
porter riding on the train as a passenger and 
took him into custody. The man was 
carrying a revolver and that made it possible 
to arrest him. In his pockets $115 was 
found. New bills, unwrinkled. 


HE colored man protested with heat 

that it was his money. While he was 
serving out a six-month sentence for carry- 
ing a revolver without a license, the railroad 
policemen kept on investigating. They went 
to the bank of the man who had been robbed. 
The cashier remembered that this rich man 
was always cranky about getting new bills 
when he cashed a check. 

The bank records revealed that the money 
had been paid from a bundle received from 
the Federal Reserve Bank. A _ check-up 
revealed that the serial numbers of the bills 
in that bundle had included the same serial 
numbers of the bills found in the colored 
man’s pocket. In the face of that evidence 
he decided to confess. 

It is in that pzinstaking investigation and 
preparation of evidence that you can find a 
portion of the answer to the question as to 
how the New York Central with its prop- 
erty spread over half the continent has been 
able in the last few years to protect that 
property against thieves. It has protected it 
and is protecting it while all the cities 
through which the lines of the New York 
Central run have been suffering as never 
before from the depredations of thieves. 
Science has helped; so has the freedom of 
the railroad’s police from the interference of 
gang politics; likewise marksmanship. 

There have been plenty. of gun fights in 
the last dozen years but now that it is 
pretty generally known that the railroad 
policemen have become crack shots there is 
less and less necessity for shooting. The 
pistol expert who teaches these men, travel- 
ing all over the lines to do so, is Captain 
Jack Smith, who formerly worked with 
Annie Oakley and traveled as an expert shot 
with the 101 Ranch Show. 

It is not uncommon for communities 
along the New York Central to appeal for 
the aid of one of the company’s crime 
specialists in emergencies. All of them are 
officers of the states in which they operate. 


———— Joseph Genova of this 
unusual force of industrial policemen is 
so accomplished in tracking murderers that 
his services are often loaned to small towns 
bewildered by a mysterious crime. 

One puzzling mystery solved after pains- 
taking work by the New York Central 
men concerned a dynamite explosion at a 
mine tipple. A box of caps found at the 
scene of the explosion was traced to a place 
many miles away where dynamite had been 
stolen. The man who was arrested for the 
dynamiting had thought he had a pretty 
good alibi. At the moment the explosion 
occurred he had been talking to the local 
chief of police. How he arranged that was 
explained when it was revealed that with 
the dynamite he had taken 250 feet of fuse. 
While that was burning he had had ample 
opportunity to stroll into town and engage 
the chief in conversation. 
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and swung open a door that covered a large 
thin metal disk painted dull black on both 
sides. 

“I do after a fashion,” I replied. “The 
microphone takes the voice or music vibra- 
tions and turns them into electrical vibra- 
tions and these are pumped up to pretty high 
intensity and then applied somehow to the 
carrier wave of the station. I’m afraid I 
couldn’t explain just how that is done.” 


“4 7OU don’t have to,” he said. “You've 

got the main facts. Television, after all, 
is only piecemeal broadcasting. We really 
don’t send pictures at all; only tiny little 
pieces of pictures one after the other. All 
the scanning disk does is to break up the 
picture into these tiny pieces so we can 
broadcast them. Do you see this row of 
holes in the disk?” 

“You mean those small holes arranged in 
a spiral?” I asked. 

“That’s it,” he replied. “Now what would 
those holes look like if you turned the disk 
very rapidly ?” 

“They wouldn’t look like anything to me,” 
I decided. “How could I see those tiny 
spots if the disk were spinning? They'd fly 
by so fast I couldn’t follow them.” 

“Correct,” he said. “Now watch closely.” 
He turned a switch and the disk started to 
whirl. The spots representing the holes 
disappeared in the ordinary light of the 
studio. Then he held a drop light behind 
the disk. 

“Now I see what you mean,” I exclaimed. 
“The disk looks as if it were made with a 
band of gray glass where that spiral of 
holes is and I can see the electric bulb right 
through the disk.” 

“You only think you can,” he laughed. 
“You could see only a tiny part of that bulb 
through any one hole in the disk or even 
through all the holes if they were in line 
instead of being spaced out around the disk 
in spiral form. Your eye fools you. Seeing 
through that disk is an optical] illusion just 
as motion pictures are an optical illusion, and 
a television vision is an optical illusion. 

“When light flashes into your eye,” he 
explained, “the eye goes on thinking it sees 
light for over a thirtieth part of a second 
even if the flash only lasts for a thousandth 
of a second. The scientific sharps call that 
persistence of vision. 

“Now, I’m going to turn on this big arc 
light back of the disk and put out all the 
lights in the room. Watch the wall there.” 


HE arc sizzled and then glowed bril- 
liantly. Then the lights in the room went 
out and as he again started the disk, a row 
of tiny, brilliant light spots chased each 
other faster and faster across the blank wall. 
As the disk picked up speed, the light spots 
traveled so fast they became streaks. Because 
of their spiral arrangement, each one a bit 
closer to the center than the preceding one, 
these streaks overlapped and as far as my 
eyes could perceive, the rectangular section 
of the wall was uniformly lighted all over. 
“T suppose you noticed,” Mr. Higginbottom 
said, “that when the disk started up the 
rectangle was just wide enough to allow one 
spot of light to disappear at the edge of the 
rectangle at the instant the succeeding spot 
appeared at the opposite side. That means 
that there is actually only one spot of light 
in that entire rectangle at any one time. 
“Now the amount of light reflected to 
your eye from the blank wall is steady 
because the draperies on the wall are all one 
color, but if you were sitting in front of it, 
the spot would reflect a lot of light when it 
struck vour white collar and a lot less light 
as it passed over the neckband of your suit. 


(Continued from page 17) 


Those photo-electric cells, which you see 
placed on either side of the piano in the 
studio, are affected by the amount of light 
reflected and are hooked into the broadcast 
transmitter in place of the microphone used 
in ordinary sound broadcasting. The result 
is that the radio wave carries a string of 
electrical pulsations equivalent to the varia- 
tions in the one-after-the-other streaks of 
iight.” 

“It’s beginning to filter through my thick 
cranium,” I interrupted. “By means of the 
traveling spots of light you get a piecemeal 
electrical picture that you can put on the air. 
Then all I have to do to receive that picture 
is make up some apparatus to reverse the 
process so I can turn the electrical impulses 
back into light that can be seen. Is that it?” 


"4 ZOU'VE got the right idea,” Mr. Higgin- 

bottom replied. “In theory all you 
need is another disk like this one, a radio 
receiver, good audio amplifier, and a light 
that will flicker according to the electrical 
impulses. The neon light is the only one 
available to the amateur that will do the 
job.” 

“T’ll buy one tomorrow and start making 
the disk,” I said enthusiastically. ‘Then I'll 
hook it to my radio set and watch your next 
program.” 

“Go to it,” he grinned. “Only remember 
that vour radio set will do fine to bring in 
the sound accompaniment which goes out 
on a broadcast wave but it isn’t a bit of use 
on the television signals. To begin with, it 
won't tune down to where the television 
signals are and besides, the audio amplifier 
in it isn’t good enough. 

“Television signals cover a much wider 
band of frequencies than broadcasting and 
you have to have a special, distortionless, 
wide-band audio amplifier. The television 
image isn’t so good that you can afford to 
make it worse by using an_ unsuitable 
amplifier.”’ 

“Besides the special amplifier and short 
wave receiver, what other equipment will I 
need ?” I asked. 

“Of course,” Mr. Higginbottom replied, 
“vou will need a motor to drive the scanning 
disk and a neon lamp.” 

“How much do you think all of the equip- 
ment should cost me. That is,” I added, “if 
I make and assemble some of the parts 
myself ?” 

“Let’s see,” he said. “If you buy all of the 
parts, it probably will amount to about $120, 
but if you hunt for bargains, assemble your 
own amplifier and short wave receiver, and 
make your own scanning disk you ought to 
be able to cut a third off that or maybe 
more.” 


*FEXHAT’S a lot of money. What I am 

wondering,” I asked hopefully, “is what 
kind of programs I am going to receive aiter 
I get the set built ?” 

“T think you’ll like them. Our programs 
consist of musical numbers, vaudeville skits, 
speeches, and then, of course, interesting 
moving pictures.with sound accompaniment.” 

“Moving pictures?” I asked. “I suppose 
you broadcast those by allowing the film to 
run through an ordinary moving picture 
projector and pick it up with a disk and 
photo-cell ?” 

“Partly right,” he said, “but we don’t 
stop the film a certain number of times a 
second as in the regular moving picture 
machine. It runs through continuously and 
the scanning disk has radial slots instead of 
holes. You see,” he added, “the film runs 
by vertically and the slots in the scanning 
disk run by horizontally so that the combi- 
nation of the two gives us the same effect we 


would get if we stopped the film twenty 
times a second and used a disk with holes 
accurately arranged in a spiral.” 

“What sort of pictures are you going to 
broadcast ?” I asked. 

“Just the same kind you see in a theater, 
Of course, they won’t be brand-new feature 
pictures but I think you’ll like them.” 

“How many television stations are now 
broadcasting in this country ?” 

“Well,” he said, “on the last listing I saw 
there were twenty in all. Eight of these 
are located in New York, four in New Jersey, 
four in Illinois, and one each in Maryland, 
Indiana, Pennsylvania, and Massachusetts. 
Of these stations, eleven are operating on 
regular broadcast schedules.” 


” OW about outdoor broadcasts?” I 
asked. “Have you been able to put 
outdoor scenes on the air yet?” 

“In an experimental way, yes. Here,” he 
said, pointing to a cameralike piece of appa- 
ratus, “is a television camera. Unlike the 
scanning mechanism used here in the studio 
this depends on the brilliant illumination of 
the subject for its operation.” 

“It has a disk just like the other, hasn’t 
it?” I asked. 

“Yes, it has a disk. The reflected light 
coming from the brightly illuminated object 
passes through the holes in the disk and 
scans a photo-electric cell housed at the rear 
of the camera,” he explained. 

“Oh, I see. The fact that the only light 
which reaches the cell is the spot of light 
reflected by the object allows you to use it 
out of doors,” I said as the explanation 
struck home. 

“That’s right. Now, on the side of the 
housing is a control board,” he continued. 
“The operator plugs in a pair of ear phones 
and by manipulating the various switches, 
controls the out-going signals as well as the 
sight.” 

“T guess next fall I’ll be able to sit in my 
living room and enjoy a football game,” I 
said enthusiastically. 

“T doubt that,” said the engineer. “This 
camera at the present time is just an experi- 
ment, and there are lots of difficulties that 
must be ironed out before we can use it with 
a fair degree of success.” 

“Football or no football,” I said, “I am 
going down to the bank tomorrow and draw 
out some money and then shop around and 
see what I can pick up in the way of bar- 
gains in television equipment.” 


EXT month you can go with George 

Waltz on his shopping tour for tele- 
vision receiver parts and learn with him just 
what is available in separate parts and 
knock-down kits, what can be made and 
what must be bought, and how much it costs. 
If vou follow along with him vou can build 
a television receiver and share with him his 
thrill when he completes his set and tunes 
in his first television image. 


OAK TREES TURN INTO 
LIVING GAS TORCHES 


Oak trees that become living gas torches 


-are a curiosity recently reported by two 


members of the Asheville, N. C., Forest 
Experiment Station. When they bored into 
the trunks of chestnut oak and white oak 
trees they were found to emit an infiammable 
gas. When a match was applied, a blue 
flame sometimes as long as two and a half 
feet shot from the hole. It burned at full 
force for about thirty seconds. The source 
of the gas was found to be decaying wood. 





